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Figure S 2.1: Map of the three study sites in Germany, which represent the Biodiversity Exploratories, a long-term and large-
scale experiment, which investigates land-use effects on biodiversity in grasslands and forests. Map a., b. and c. show the 
sampled grassland sites (yellow and black circles) and the forest sites (yellow and black triangles), which were not sampled 
in this study. Source: BEO – biodiversity exploratory office of the Senckenberg Research institute in Frankfurt, Germany.  
 
  
Table S 2.1: Coefficients of determination (r2) for the models (orthopteran diversity ~ LUI) with Land-Use-Intensity index 
(LUI) of each sampling year (LUI_Year) or previous years’ LUI (LUI_Prev_Year) as explanatory variable. We analysed 
the effects of LUI on effective Shannon diversity eH’, abundance and species richness on Orthoptera in three regions of 
Germany and have chosen the LUI of the respective year (Results in Table S 2.3). 
		 All regions 
Model   LUI_Year LUI_PrevYear   
  2008-2013 
Diversity r2 0.405  0.408   
Abundance r2 0.363 0.362  Species richness r2 0.425 0.429   
  2014 
Diversity r2 0.265 0.297   
Abundance r2 0.147 0.128  Species richness r2 0.307 0.307   
 
Table S 2.2: Occurrences of the sampled Orthoptera species within the three regions across Germany (ALB, HAI, SCH). 
Species ALB HAI SCH 
Chorthippus albomarginatus yes yes yes 
Chorthippus apricarius no no yes 
Chorthippus biguttulus yes yes yes 
Chorthippus brunneus no no yes 
Chorthippus dorsatus yes yes yes 
Chorthippus mollis no no yes 
Chorthippus montanus no no yes 
Chorthippus parallelus yes yes yes 
Chrysochraon dispar no no yes 
Conocephalus dorsalis no no yes 
Conocephalus fuscus no yes yes 
Decticus verrucivorus yes no no 
Euthystira brachyptera yes no no 
Gomphocerippus rufus yes yes no 
Gryllus campestris yes no no 
Isophya kraussii yes no no 
Leptophyes punctatissima no no yes 
Meconema thalassinum yes no no 
Metrioptera roeselii yes yes yes 
Omocestus haemorrhoidalis no no yes 
Omocestus viridulus yes yes no 
Phaneroptera falcata no yes yes 
Platycleis albopunctata yes no no 
Stenobothrus lineatus yes yes no 
Stenobothrus stigmaticus yes no no 
Stethophyma grossum no no yes 
Tetrix kraussi yes no no 
Tetrix subulata yes yes yes 
Tetrix tenuicornis yes yes yes 
Tetrix undulata no yes yes 
Tettigonia cantans yes no no 
Tettigonia viridissima no yes no 
 
  
Table S 2.3: Effects of compound Land-Use Intensity index (LUI) on effective Shannon diversity eH’, total abundance and 
species richness of orthopterans from 2008 – 2013 and in sampling year 2014. Data was analysed using linear mixed 
effects modelling with year and PlotID as random effects, except for the focal year 2014 were we used linear modelling. 
Here we show a combined model for all regions. Significant effects of management intensity are shown in bold. 
		 All regions 
Response   LUI Region LUI x Region   
  2008-2013 
Diversity Slope -0.197       
 F 10.422 2.335 0.940    P  0.001 0.098 0.392   
Abundance Slope -0.443       
 F 2.565 0.322 1.270    P  0.110 0.725 0.282   
Species richness Slope -0.211       
 F 9.538 1.897 1.010  
 P  0.002 0.152 0.365  
  2014 
Diversity Slope -0.592       
 F 13.212 15.721 1.824    P  <.001 <.0001 0.165   
Abundance Slope -3.639       
 F 1.078 9.460 1.534    P  0.301 <.001 0.219   
Species richness Slope -0.906       
	
F 14.621 21.034 1.393  	 P  <.001 <.0001 0.252   
 
Table S 2.4: Summary of the effects of land-use intensity index (LUI) on effective orthopteran Shannon diversity eH’ and 
abundance within the seven sampling years, analysed by linear modelling. Analyses are based on all three regions (All 
regions) or on the single regions (ALB, HAI, SCH), if interaction between LUI and region was significant. Data is 
visualised in Figure 1 (b). Significant effects of management intensity are shown in bold. 
    All Regions ALB HAI SCH 
  
Response: Diversity Response: Abundance Response: Abundance 
    LUI Region LUI x Region LUI Region 
LUI x 
Region LUI LUI LUI 
2008 Slope -0.343     -0.654     -1.466 -1.949 2.007 
 F 6.577 2.763 0.860 1.091 <.0001 3.386 1.775 3.803 2.883   P 0.011 0.067 0.426 0.298 1.000 0.037 0.190 0.058 0.096 
2009 Slope -0.134   -0.391   	 	 	 F 1.164 5.139 0.904 1.880 7.758 0.873 	 	 	 P 0.283 0.007 0.408 0.173 <.001 0.420 	 	 	2010 Slope -0.210     -0.457     
	 	 	 F 1.764 23.037 2.586 1.117 15.536 0.686 	 	 	  P 0.186 <.0001 0.079 0.293 <.0001 0.505 
	 	 	2011 Slope -0.057   -0.124   	 	 	 F 0.074 19.622 1.022 <.001 10.432 0.848 	 	 	 P 0.786 <.0001 0.363 0.989 <.0001 0.431 	 	 	2012 Slope -0.267     -0.334     
	 	 	 F 5.057 11.552 0.018 1.786 11.997 0.232 	 	 	  P 0.026 <.0001 0.982 0.184 <.0001 0.793 
	 	 	2013 Slope -0.390   -0.878   	 	 	 F 12.151 10.825 0.318 9.349 5.480 1.690 	 	 	 P 0.001 <.0001 0.728 0.003 0.005 0.188 	 	 	2014 Slope -0.592     -3.639     
	 	 	 F 13.212 15.721 1.824 1.078 9.460 1.534 	 	 	  P <.001 <.0001 0.165 0.301 <.001 0.219 
	 	 	 
  
Table S 2.5: Effects of fertilization, mowing and grazing intensity (Int) on Orthoptera species richness in all regions during 
the survey. We analysed the data of 2008 – 2013 by linear mixed effects modelling with year and PlotID as random effects. 
The data of 2014 was analysed by linear modelling. Significant effects of management intensity are shown in bold. 
    2008-2013 2014 
    All regions   All regions   
Response  Int Region 
Int x 
Region  Int Region 
Int x 
Region  
    Fertilization 
Species richness Slope -0.009    -0.009    
 F 7.790 19.461 0.090  1.922 19.337 1.634  
 P 0.005 <.0001 0.914  0.168 <.0001 0.199  
    Mowing 
Species richness Slope -0.003 
	 	  
-0.427    
 F 2.026 8.939 1.789  4.901 19.780 1.739  
 P 0.156 <.001 0.169  0.029 <.0001 0.180  
    Grazing 
Species richness Slope <.001    -0.001    
 F 0.480 16.835 0.244  6.812 19.630 0.242    P 0.489 <.0001 0.784   0.010 <.0001 0.785   
 
Table S 2.6: Effects of mowing (Yes) or non-mowing (No), grazing or non-grazing, fertilizing or non-fertilizing on 
orthopteran effective Shannon diversity eH’, abundance and species richness in all regions in 2008-2013. The second part 
shows effects of mowing intensity (Int) only on mown plots, of cattle-grazed or sheep-grazed (C/S) plots, of fertilization 
intensity only on fertilized plots on the same response variables. The last part displays the effects of grazing intensity 
(Graz) within cattle or sheep-grazed plots only on diversity eH’. Significant effects of management intensity are shown in 
bold. 
    Fertilization Mowing Grazing   
Response  Yes/No Region 
Yes/No 
x Region Yes/No Region 
Yes/No 
x Region Yes/No Region 
Yes/No 
x Region  
expH P 0.019 <0.001 0.885 0.060 <0.001 0.031 0.380 <0.001 0.167   F 5.518 18.168 0.122 3.566 21.162 3.513 0.771 24.297 1.800  
A P 0.124 <.001 0.896 0.039 <0.001 0.775 0.257 <0.001 0.572  F 2.372 8.209 0.110 4.323 10.071 0.255 1.288 10.511 0.560  
S P 0.014 <0.001 0.916 0.053 <0.001 0.076 0.430 <0.001 0.183  F 6.147 17.848 0.088 3.780 21.092 2.606 0.625 23.775 1.706   
  Yes Yes Cattle – Sheep  
  Int Region 
Int x 
Region Int Region 
Int x 
Region C/S Region 
C/S x 
Region  
expH P 0.018 <0.001 0.533 0.844 0.002 0.794 0.367 <0.001 0.423   F 5.637 9.632 0.630 0.039 6.463 0.231 0.821 15.355 0.646  
A P 0.660 0.487 0.102 0.200 0.015 0.365 0.748 0.001 0.493  F 0.193 0.723 2.298 1.647 4.256 1.009 0.078 7.157 0.473  
S P 0.046 <0.001 0.658 0.958 0.002 0.752 0.307 <0.001 0.410  F 4.005 9.430 0.419 0.003 6.532 0.285 1.053 16.338 0.684   
   Cattle Sheep    
   Grazing Region 
Graz x 
Region Grazing Region 
Graz x 
Region    
expH P   0.166 <0.001 0.395 0.260 0.070 0.128       
		 F 		 1.932 11.600 0.933 1.277 3.374 2.346 		 		 		
 
  
Table S 2.7:  Corresponding to Table S 2.6 for the sampling year 2014. 
    Fertilization Mowing Grazing   
Response   Yes/No Region Yes/No x Region Yes/No Region 
Yes/No 
x Region Yes/No Region 
Yes/No 
x Region   
expH P 0.114 <0.001 0.072 0.009 <0.001 0.020 0.174 <0.001 0.208  F 2.525 14.786 2.681 6.941 15.531 4.045 1.865 14.490 1.588  
A P 0.698 <0.001 0.757 0.735 <0.001 0.965 0.246 <0.001 0.983  F 0.151 9.224 0.279 0.115 9.189 0.035 1.358 9.271 0.017  
S P 0.108 <0.001 0.115 0.038 <0.001 0.094 0.720 <0.001 0.137  F 2.617 19.590 2.199 4.414 19.897 2.405 0.130 19.195 2.019   
  Yes Yes Cattle – Sheep  
  Int Region 
Int x 
Region Int Region 
Int x 
Region C/S Region 
C/S x 
Region  
expH P 0.345 0.005 0.027 0.806 <0.001 0.309 0.002 0.001 0.936   F 0.912 6.118 3.955 0.061 16.634 1.192 9.704 7.174 0.007  
A P 0.446 0.223 0.380 0.866 0.004 0.571 0.862 0.008 0.944  F 0.592 1.558 0.990 0.029 5.791 0.564 0.031 5.082 0.005  
S P 0.347 0.011 0.021 0.608 <0.001 0.731 0.004 <0.001 0.973  F 0.906 5.092 4.254 0.266 19.539 0.315 8.694 9.125 0.001   
   Cattle Sheep    
   Grazing Region 
Graz x 
Region Grazing Region 
Graz x 
Region    
expH P   0.061 <0.001 0.954 0.041 0.536 0.973       F   3.697 13.429 0.047 4.489 0.390 0.001       
 
 
Table S 2.8: Results oft the null model, which compares observed weighted means (WMobs) with expected weighted means (WM_xp) of LUI, Fertilization, Mowing and Grazing, by means of the 
number of plots the Orthoptera species occurs (NSt) and calculates expected standard deviations (SDexp) and P-values (Pmean). Observed weighted means reflect preferred land-use intensity of 
each Orthoptera species reflecting those grasslands in which they occur most frequently with their niche breadth represented by the standard deviation (SDobs). Species with a significant WMobs 
< WMexp are declared (decl) as losers, with significant WMobs > WMexp are declared as winners. The remaining species are declared as opportunists (opp), except their CVobs is significantly 
smaller than their CVexp and not zero, which would be declared as specialist for intermediate land-use intensity. 
LUI RANDOMIZATION   
Species NSt WMobs WMexp Pmean Signif decl SDobs SDexp CVobs CVexp PCV Signif 
Chorthippus albomarginatus 72 1.655 1.639 0.372  opp 0.524 0.047 0.524 0.029 0.000 *** 
Chorthippus apricarius 10 1.548 1.637 0.308  opp 0.474 0.173 0.474 0.105 0.921  Chorthippus biguttulus 93 1.566 1.640 0.020 * loser 0.741 0.035 0.741 0.022 1.000 
 Chorthippus brunneus 2 2.321 1.641 0.048  opp 0.509 0.398 0.509 0.242 0.160  Chorthippus dorsatus 72 1.435 1.640 0.000 *** loser 0.414 0.048 0.414 0.029 1.000 
 Chorthippus mollis 10 1.460 1.641 0.151  opp 0.511 0.174 0.511 0.106 0.964  Chorthippus montanus 22 1.414 1.639 0.019 * loser 0.629 0.112 0.629 0.068 1.000 
 Chorthippus parallelus 119 1.702 1.640 0.004 ** winner 0.598 0.023 0.598 0.014 0.000 *** 
Chrysochraon dispar 1 0.958 1.641 0.134  opp 0.011 0.563 0.011 0.343 NA  Conocephalus dorsalis 9 1.526 1.643 0.266  opp 0.568 0.181 0.568 0.110 0.983  Conocephalus fuscus 16 1.546 1.639 0.248  opp 0.436 0.134 0.436 0.081 0.909  Decticus verrucivorus 1 0.840 1.642 0.094  opp NA 0.559 NA 0.340 NA  Euthystira brachyptera 7 0.777 1.640 0.000 *** loser 0.260 0.207 0.260 0.126 0.267 
 Gomphocerippus rufus 5 1.132 1.644 0.016 * loser 0.634 0.249 0.634 0.151 0.974 
 Gryllus campestris 9 1.208 1.640 0.006 ** loser 0.302 0.182 0.302 0.111 0.391 
 Isophya kraussii 1 2.856 1.641 0.021 * winner NA 0.565 NA 0.345 NA 
 Metrioptera roeselii 33 1.502 1.639 0.054  opp 0.630 0.086 0.630 0.052 1.000  Omocestus haemorrhoidalis 1 1.293 1.633 0.259  opp NA 0.563 NA 0.345 NA  Omocestus viridulus 14 1.086 1.639 0.000 *** loser 0.563 0.142 0.563 0.087 0.996 
 Phaneroptera falcata 3 0.968 1.639 0.013 * loser 0.365 0.321 0.365 0.196 0.671 
 Platycleis albopunctata 2 0.661 1.638 0.002 ** loser 0.217 0.394 0.217 0.241 0.464 
 Stenobothrus lineatus 14 0.804 1.642 0.000 *** loser 0.368 0.144 0.368 0.088 0.684 
 Stenobothrus stigmaticus 1 0.720 1.636 0.069  opp NA 0.554 NA 0.339 NA  Stethophyma grossum 16 1.379 1.640 0.021 * loser 0.426 0.132 0.426 0.080 0.891 
 Tetrix kraussi 3 0.609 1.638 0.000 *** loser 0.140 0.319 0.140 0.195 0.153 
 Tetrix subulata 35 1.305 1.639 0.000 *** loser 0.559 0.083 0.559 0.051 1.000 
 Tetrix tenuicornis 6 0.792 1.641 0.000 *** loser 0.874 0.227 0.874 0.138 0.999 
 Tetrix undulata 11 0.747 1.641 0.000 *** loser 0.631 0.164 0.631 0.100 0.998 
 Tettigonia cantans 4 1.620 1.643 0.476  opp 0.397 0.277 0.397 0.169 0.721   
 
      
 
     
 
FERTILIZATION RANDOMIZATION   
Species NSt WMobs WMexp Pmean Signif decl SDobs SDexp CVobs CVexp PCV Signif 
Chorthippus albomarginatus 72 24.455 31.102 0.032 * loser 44.221 3.566 44.221 0.115 1.000 
 Chorthippus apricarius 10 19.779 31.018 0.198  opp 34.181 12.814 34.181 0.408 0.999  Chorthippus biguttulus 93 29.737 31.116 0.305  opp 67.053 2.682 67.053 0.086 1.000  Chorthippus brunneus 2 15.135 31.251 0.364  opp 21.404 28.991 21.404 0.941 NA  Chorthippus dorsatus 72 10.325 31.115 0.000 *** loser 39.271 3.577 39.271 0.115 1.000 
 Chorthippus mollis 10 22.417 31.100 0.268  opp 31.112 12.796 31.112 0.409 0.999  Chorthippus montanus 22 18.498 31.127 0.055  opp 36.416 8.329 36.416 0.268 1.000  Chorthippus parallelus 119 33.765 31.103 0.059  opp 45.168 1.741 45.168 0.056 0.000 *** 
Chrysochraon dispar 1 0.000 32.050 0.467  opp 0.000 42.132 0.000 1.345 NA  Conocephalus dorsalis 9 15.868 31.123 0.124  opp 25.267 13.581 25.267 0.438 0.997  Conocephalus fuscus 16 12.295 31.064 0.016 * loser 26.269 9.963 26.269 0.320 1.000 
 Decticus verrucivorus 1 0.000 30.659 0.482  opp NA 42.297 NA 1.361 NA  Euthystira brachyptera 7 0.000 30.945 0.004 ** loser 0.000 15.386 0.000 0.496 0.005 ** 
Gomphocerippus rufus 5 11.111 31.119 0.136  opp 23.760 18.624 23.760 0.601 NA  Gryllus campestris 9 2.500 31.180 0.005 ** loser 10.445 13.682 10.445 0.440 0.992 
 Isophya kraussii 1 50.000 31.575 0.283  opp NA 42.093 NA 1.352 NA  Metrioptera roeselii 33 22.538 31.136 0.089  opp 43.715 6.460 43.715 0.207 1.000  Omocestus haemorrhoidalis 1 0.000 32.050 0.469  opp NA 42.121 NA 1.332 NA  Omocestus viridulus 14 14.274 31.174 0.045 * loser 32.824 10.591 32.824 0.342 1.000 
 Phaneroptera falcata 3 0.000 31.423 0.106  opp 0.000 24.004 0.000 0.772 NA  Platycleis albopunctata 2 0.000 31.417 0.219  opp 0.000 29.155 0.000 0.940 NA  Stenobothrus lineatus 14 1.374 31.092 0.000 *** loser 9.584 10.831 9.584 0.345 0.999 
 Stenobothrus stigmaticus 1 0.000 31.757 0.471  opp NA 42.337 NA 1.347 NA  Stethophyma grossum 16 10.814 31.098 0.011 * loser 34.763 9.954 34.763 0.320 1.000 
 Tetrix kraussi 3 0.000 30.859 0.107  opp 0.000 23.981 0.000 0.769 NA  Tetrix subulata 35 7.159 31.178 0.000 *** loser 22.955 6.209 22.955 0.199 1.000 
 Tetrix tenuicornis 6 2.018 31.411 0.017 * loser 8.489 16.711 8.489 0.541 NA 
 Tetrix undulata 11 0.000 31.031 0.000 *** loser 0.000 12.177 0.000 0.391 0.000 *** 
Tettigonia cantans 4 14.640 31.313 0.239  opp 16.173 20.650 16.173 0.664 NA  
      
 
     
 MOWING RANDOMIZATION   
Species NSt WMobs WMexp Pmean Signif decl SDobs SDexp CVobs CVexp PCV Signif 
Chorthippus albomarginatus 72 0.994 1.043 0.269  opp 0.987 0.075 0.987 0.072 0.959  Chorthippus apricarius 10 0.909 1.043 0.315  opp 0.953 0.267 0.953 0.256 0.658  Chorthippus biguttulus 93 0.999 1.042 0.221  opp 0.945 0.055 0.945 0.053 0.957  Chorthippus brunneus 2 0.500 1.043 0.232  opp 0.707 0.623 0.707 0.603 NA  
Chorthippus dorsatus 72 0.910 1.043 0.036 * loser 0.839 0.075 0.839 0.072 0.452 
 Chorthippus mollis 10 1.133 1.044 0.369  opp 0.700 0.270 0.700 0.258 0.729  Chorthippus montanus 22 1.100 1.043 0.367  opp 0.785 0.172 0.785 0.165 0.650  Chorthippus parallelus 119 1.200 1.043 0.000 *** winner 1.081 0.037 1.081 0.035 0.000 *** 
Chrysochraon dispar 1 1.000 1.034 0.459  opp 0.000 0.876 0.000 0.846 NA  Conocephalus dorsalis 9 1.474 1.040 0.068  opp 0.784 0.284 0.784 0.272 0.580  Conocephalus fuscus 16 0.950 1.042 0.330  opp 0.950 0.209 0.950 0.201 0.679  Decticus verrucivorus 1 0.000 1.046 0.236  opp NA 0.887 NA 0.844 NA  Euthystira brachyptera 7 0.132 1.042 0.001 ** loser 0.358 0.318 0.358 0.306 0.016 * 
Gomphocerippus rufus 5 0.444 1.048 0.060  opp 0.950 0.392 0.950 0.377 0.612  Gryllus campestris 9 0.625 1.046 0.067  opp 0.751 0.285 0.751 0.273 0.364  Isophya kraussii 1 1.000 1.037 0.455  opp NA 0.891 NA 0.849 NA  Metrioptera roeselii 33 0.979 1.045 0.324  opp 0.928 0.136 0.928 0.130 0.718  Omocestus haemorrhoidalis 1 0.000 1.047 0.236  opp NA 0.874 NA 0.844 NA  Omocestus viridulus 14 0.593 1.043 0.021 * loser 0.954 0.224 0.954 0.214 0.689 
 Phaneroptera falcata 3 0.200 1.041 0.052  opp 0.447 0.506 0.447 0.482 NA  Platycleis albopunctata 2 0.000 1.042 0.054  opp 0.000 0.613 0.000 0.594 NA  Stenobothrus lineatus 14 0.064 1.041 0.000 *** loser 0.329 0.226 0.329 0.216 0.000 *** 
Stenobothrus stigmaticus 1 0.000 1.043 0.234  opp NA 0.883 NA 0.840 NA  Stethophyma grossum 16 1.477 1.044 0.021 * winner 0.642 0.213 0.642 0.204 0.886 
 Tetrix kraussi 3 0.000 1.039 0.011 * loser 0.000 0.504 0.000 0.486 NA 
 Tetrix subulata 35 0.871 1.043 0.096  opp 0.794 0.130 0.794 0.124 0.327  Tetrix tenuicornis 6 0.267 1.043 0.011 * loser 0.645 0.353 0.645 0.337 0.275 
 Tetrix undulata 11 0.524 1.044 0.020 * loser 0.722 0.256 0.722 0.246 0.297 
 Tettigonia cantans 4 1.800 1.045 0.047 * winner 0.471 0.434 0.471 0.416 0.830 
 
      
 
     
 GRAZING RANDOMIZATION   
Species NSt WMobs WMexp Pmean Signif decl SDobs SDexp CVobs CVexp PCV Signif 
Chorthippus albomarginatus 72 164.639 135.270 0.025 * winner 196.236 14.894 1.192 0.110 0.633 
 Chorthippus apricarius 10 142.046 135.346 0.391  opp 159.056 53.057 1.120 0.393 0.489  Chorthippus biguttulus 93 135.119 135.284 0.484  opp 210.510 11.239 1.558 0.083 0.925  Chorthippus brunneus 2 624.875 134.799 0.009 ** winner 284.519 124.875 0.455 0.917 NA 
 Chorthippus dorsatus 72 136.097 135.454 0.487  opp 154.884 15.019 1.138 0.111 0.714  Chorthippus mollis 10 85.694 135.941 0.170  opp 251.518 53.100 2.935 0.394 0.930  Chorthippus montanus 22 87.411 135.124 0.067  opp 140.858 34.134 1.611 0.253 0.748  Chorthippus parallelus 119 119.518 135.392 0.022 * loser 155.654 7.323 1.302 0.054 0.470 
 Chrysochraon dispar 1 0.000 137.545 0.212  opp 0.000 168.302 NA 1.283 NA  Conocephalus dorsalis 9 102.367 136.430 0.308  opp 247.563 55.620 2.418 0.414 0.877  Conocephalus fuscus 16 176.018 134.913 0.159  opp 209.238 40.741 1.189 0.301 0.474  
Decticus verrucivorus 1 86.458 133.457 0.458  opp NA 173.229 NA 1.294 NA  Euthystira brachyptera 7 68.759 135.703 0.127  opp 53.607 65.243 0.780 0.482 0.338  Gomphocerippus rufus 5 93.186 135.014 0.332  opp 38.119 77.209 0.409 0.575 0.151  Gryllus campestris 9 108.161 137.191 0.344  opp 65.281 56.444 0.604 0.418 0.180  Isophya kraussii 1 687.190 135.613 0.020 * winner NA 174.286 NA 1.292 NA 
 Metrioptera roeselii 33 114.228 134.988 0.227  opp 150.925 26.790 1.321 0.198 0.588  Omocestus haemorrhoidalis 1 227.130 135.329 0.198  opp NA 173.671 NA 1.287 NA  Omocestus viridulus 14 60.731 134.734 0.023 * loser 60.731 44.700 1.000 0.329 0.412 
 Phaneroptera falcata 3 107.867 133.288 0.482  opp 56.730 103.003 0.526 0.763 NA  Platycleis albopunctata 2 59.254 134.490 0.307  opp 33.360 124.241 0.563 0.921 NA  Stenobothrus lineatus 14 85.687 135.191 0.118  opp 69.374 44.988 0.810 0.333 0.254  Stenobothrus stigmaticus 1 64.165 135.202 0.442  opp NA 177.834 NA 1.295 NA  Stethophyma grossum 16 38.624 134.745 0.001 ** loser 97.979 41.284 2.537 0.306 0.931 
 Tetrix kraussi 3 50.086 134.791 0.177  opp 20.926 100.186 0.418 0.742 0.255  Tetrix subulata 35 133.040 134.633 0.492  opp 184.684 26.017 1.388 0.192 0.634  Tetrix tenuicornis 6 120.979 135.417 0.484  opp 248.322 69.679 2.053 0.516 0.800  Tetrix undulata 11 51.787 134.210 0.022 * loser 120.305 50.462 2.323 0.374 0.883 
 Tettigonia cantans 4 67.392 134.791 0.216   opp 158.844 86.956 2.357 0.644 0.816  
 
SUPPLEMENTARY MATERIAL FOR CHAPTER II 
Table S 3.1: Land-use effects on Auchenorrhyncha density and α-diversity of each site. We show effects of compound land-
use intensity (LUI), fertilization (kg N × ha-1 × year-1), mowing (Cuts × year-1) and grazing intensity (livestock units × 
grazing days × ha-1 × year-1) on our response variables density per m2, species richness αSR, effective Shannon diversity 
αSHA and inverse Simpson diversity αSIM. Additionally we compared our responses on unfertilized, unmown or ungrazed 
with fertilized, mown and grazed sites. Density and axes are square-root transformed as well as fertilization and grazing 
intensity; this table corresponds to Figure 3.1 of chapter II. 
		 		 Response = 
	 	








F P 		 F P 
LUI 1,134 8.345 0.0058   11.64 ***   2.497 
 	
0.476 . 







 LUI * Region 2,134 4.831 0.0077  0.673   4.936 ** 
	
2.714 .
Fert 1,134 5.789 0.0175   7.895 **   2.29   	 0.51   







Fert * Region 2,134 7.192 0.0011  1.758   5.257 ** 	 3.708 * 
Mow 1,134 5.57 0.02   5.301 *   4.24 
 	
0.486 







Mow * Region 2,134 1.654 0.195  1.486   4.953 ** 
	
2.687 . 
Graz 1,134 0.349 0.555   0.041     0.873   	 1.202   







Graz * Region 2,134 1.287 0.279  0.557   1.752   	 1.927   
unfertilized/fertilized 1,134 6.431 0.012   6.934 **   1.44 
 	
 2.447 . 
Region 2,134 12.204 <0.001   0.174     4.382 *
	
0.224 
 unmown/mown 1,134 3.492 0.064   6.253 *   1.871   	 0.427   
Region 2,134 11.175 <0.001   0.171     4.383 * 		 2.415 . 
ungrazed/grazed 1,134 0.053 0.818   0.022     1.953   
	
2.943 . 
Region 2,134 10.601 <0.001   0.166     4.239 * 	 2.456 . 
. P < 0.1, * P < 0.05, **P < 0.01, empty P ≥ 0.1 
 
  
 Figure S 3.1: Land-use effects on Auchenorrhyncha density and α of each site. We show effects of compound land-use 
intensity (LUI), fertilization (kg N × ha-1 × year-1), mowing (cuts × year-1) and grazing intensity (livestock units × grazing 
days × ha-1 × year-1) on (a) density per m2, (b) species richness αSR, (c) effective Shannon diversity αSHA and (d) inverse 
Simpson diversity αSIM of each site (n = 140). In the boxplots, sites are partitioned into unfertilized, unmown or ungrazed 
(no) and fertilized, mown and grazed sites (yes); significant relationships are indicated by asterisks (boxplots), or by solid 
lines (scatterplots). 
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Table S 3.2. Results of the niche model for each of the sampled Auchenorrhyncha species, shown with the number of sites the species occurred (NSt), total number of individuals (A) and their 
abundance weighted mean (µi,obs) with standard deviation (σi,obs). σi,obs is the mean Land-use intensity index (LUI), fertilization, mowing or grazing intensity on the sites the species occurred, 
weighted by the total abundance on this site. We calculated an expected weighted mean (µi,exp) with standard deviation (σi,,exp) with a null model integrating a randomization and computed P 
values (Pσi) reflecting the difference between observed and expected value. σi,,exp were only computed out of land-use intensities of regions the species occurred (A = region Alb H = region 
Hainich, S = region Schorfheide). If a species had a significant smaller µi,obs than µi,exp, we declared (decl) it as “loser” of high land-use intensity. If µi,obs was significantly greater than µi,exp, 
we declared it as “winner”. Neutral species had a non-significant smaller (o<e) or greater (o>e) µi,obs than µi,exp. To regard for species, which are potential specialists for intermediate land-use 
intensity, we compared the coefficient of variation of the observed (CVobs) and expected (CVexp) values, but could not detect any species with significant P value (PCV) and CVobs < CVexp 
and CVobs ≠ 0 (species only occurred at one land-use intensity). We re-analysed the niche-significances with respect to false discovery rate and show the significant ‘losers’ and ‘winners’ with 
this error correction (withFDR). 
  LUI NICHE   
 
Species NSt A regions AWMobs AWMexp PAWM Sig decl AWSDobs AWSDexp CVobs CVexp PCV withFDR 
 
Acanthodelphax denticauda 3 20 A H 0.859 1.602 0.015 * loser 0.136 0.391 0.158 0.244 0.1604 
 
 
Acanthodelphax spinosa 55 1982 A H S 1.132 1.610 0.000 *** loser 0.664 0.073 0.587 0.045 1 loser 
 
Adarrus multinotatus 5 29 A H 0.806 1.610 0.001 ** loser 0.279 0.301 0.346 0.187 0.4211 loser 
 
Agallia brachyptera 3 13 A H 1.131 1.604 0.098 
 
o<e 0.118 0.385 0.104 0.240 0.0739 
 
 
Anaceratagallia ribauti 69 448 A H S 1.514 1.609 0.054 
 
o<e 0.509 0.059 0.336 0.037 0.0062 
 
 
Anoscopus albifrons 1 1 A 0.720 1.602 0.058 
 
o<e 0.000 0.672 0.000 0.420 NA 
 
 
Anoscopus flavostriatus 25 105 A H S 1.327 1.609 0.008 ** loser 0.685 0.124 0.516 0.077 0.8995 loser 
 
Anoscopus serratulae 42 237 A H S 1.634 1.609 0.382 
 
o>e 0.788 0.089 0.482 0.055 0.1228 
 
 
Aphrodes bicincta 36 126 A H S 1.471 1.607 0.081 
 
o<e 0.519 0.098 0.353 0.061 0.1149 
 
 
Aphrodes diminuta 4 15 A H S 1.685 1.608 0.382 
 
o>e 0.717 0.335 0.425 0.208 0.3865 
 
 
Aphrodes makarovi 5 18 A S 1.053 1.608 0.021 * loser 0.611 0.293 0.580 0.182 0.834 
 
 
Aphrophora alni 6 9 A H 1.707 1.611 0.352 
 
o>e 0.439 0.272 0.257 0.169 0.8302 
 
 
Arocephalus longiceps 2 6 A 1.869 1.608 0.273 
 
o>e 1.690 0.473 0.904 0.294 0.0663 
 
 
Arocephalus longuidus 7 15 S H 1.350 1.609 0.149 
 
o<e 0.249 0.251 0.184 0.156 0.0373 
 
 
Arthaldeus arenarius 1 38 H 0.570 1.610 0.038 * loser 0.000 0.680 0.000 0.422 NA 
 
 
Arthaldeus pascuellus 113 4493 A H S 1.591 1.609 0.291 
 
o<e 0.652 0.032 0.410 0.020 0.2341 
 
 
Artianus interstitialis 9 10 S H 1.456 1.611 0.251 
 
o<e 0.631 0.221 0.433 0.137 0.6031 
 
 
Asiraca clavicornis 2 2 H 2.145 1.605 0.131 
 
o>e 0.092 0.476 0.043 0.297 0.9064 
 
 
Athysanus argentarius 11 53 A H 1.162 1.610 0.007 ** loser 0.460 0.197 0.396 0.122 0.4767 loser 
 
Balclutha punctata 3 6 A H 1.213 1.609 0.156 
 
o<e 0.742 0.390 0.612 0.243 0.8369 
 
 
Batracomorphus allionii 1 1 H 1.080 1.614 0.230 
 
o<e 0.000 0.678 0.000 0.420 NA 
 
 
Chlorita paolii 16 43 A H S 1.581 1.607 0.449 
 
o<e 0.313 0.162 0.198 0.101 0.0026 
 
 
Cicadella viridis 10 32 S 1.173 1.607 0.015 * loser 0.320 0.209 0.273 0.130 0.1125 loser 
 
Cicadula persimilis 29 180 A H S 1.530 1.609 0.248 
 
o<e 0.538 0.113 0.351 0.070 0.1476 
 
 
Cicadula quadrinotata 7 138 S 1.338 1.609 0.139 
 
o<e 0.795 0.251 0.594 0.156 0.8759 
 
 
Cixius nervosus 1 1 S 1.370 1.617 0.461 
 
o<e 0.000 0.683 0.000 0.422 NA 
 
 
Conomelus anceps 5 16 S H 1.261 1.608 0.121 
 
o<e 0.361 0.302 0.286 0.188 0.2707 
 
 
Conosanus obsoletus 2 19 H 1.300 1.612 0.273 
 
o<e 0.608 0.483 0.468 0.300 0.7167 
 
 
Cosmotettix caudatus 2 7 S 0.978 1.611 0.070 
 
o<e 0.028 0.477 0.029 0.296 0.0661 
 
 
Delphacodes venosus 2 16 A S 1.040 1.604 0.098 
 
o<e 0.643 0.481 0.619 0.300 0.8244 
 
 
Deltocephalus pulicaris 89 3975 A H S 1.618 1.610 0.425 
 
o>e 0.582 0.046 0.359 0.029 0.989 
 
 
Dicranotropis divergens 22 1128 A 1.584 1.609 0.434 
 
o<e 0.631 0.136 0.398 0.084 0.4189 
 
 
Dicranotropis hamata 12 263 A H S 1.205 1.609 0.012 * loser 0.285 0.188 0.237 0.117 0.0339 loser 
 
Dictyophara europaea 5 9 S H 1.601 1.607 0.492 
 
o<e 0.322 0.296 0.201 0.184 0.8956 
 
 
Diplocolenus bohemani 2 3 A 0.654 1.622 0.011 * loser 0.113 0.479 0.173 0.295 0.3439 loser 
 
Ditropsis flavipes 11 308 A H 0.829 1.608 0.000 *** loser 0.546 0.194 0.658 0.121 0.9674 loser 
 
Doratura exilis 4 22 A 1.002 1.604 0.023 * loser 0.334 0.332 0.334 0.207 0.4344 
 
 
Doratura homophyla 3 7 S 1.922 1.609 0.206 
 
o>e 0.433 0.390 0.225 0.242 0.7256 
 
 
Doratura stylata 40 465 A H S 1.217 1.608 0.000 *** loser 0.512 0.091 0.421 0.057 0.4973 loser 
 
Elymana sulphurella 26 59 A H 1.302 1.610 0.004 ** loser 0.746 0.123 0.573 0.076 0.9802 loser 
 
Emelyanoviana mollicula 2 8 A 0.428 1.608 0.002 ** loser 1.103 0.476 2.578 0.296 0.9989 loser 
 
Empoasca pteridis 3 3 S H 1.677 1.615 0.407 
 
o>e 1.066 0.394 0.636 0.244 0.1436 
 
 
Errastunus ocellaris 75 1457 A H S 1.758 1.609 0.004 ** winner 0.615 0.056 0.350 0.035 0.9868 winner 
 
Erythria aureola 1 1 A 0.700 1.614 0.052 
 
o<e 0.000 0.681 0.000 0.422 NA 
 
 
Erzaleus metrius 3 6 S 1.265 1.610 0.188 
 
o<e 0.292 0.387 0.231 0.240 0.292 
 
 
Eupelix cuspidata 2 6 H 1.137 1.614 0.149 
 
o<e 0.099 0.479 0.087 0.297 0.1773 
 
 
Eupteryx aurata 1 1 A 1.340 1.612 0.426 
 
o<e 0.000 0.677 0.000 0.420 NA 
 
 
Eupteryx notata 46 472 A H S 1.583 1.608 0.379 
 
o<e 0.625 0.083 0.395 0.052 0.293 
 
 
Eupteryx vittata 6 12 A S 1.015 1.606 0.008 ** loser 0.792 0.272 0.781 0.169 0.969 loser 
 
Euscelis incisus 120 3535 A H S 1.607 1.609 0.475 
 
o<e 0.627 0.028 0.390 0.017 0.027 
 
 
Evacanthus interruptus 1 1 A 1.330 1.603 0.374 
 
o<e 0.000 0.674 0.000 0.420 NA 
 
 
Fieberiella sp 1 1 S 1.520 1.598 0.460 
 
o<e 0.000 0.678 0.000 0.424 NA 
 
 
Forcipata citrinella 1 1 A 2.440 1.603 0.089 
 
o>e 0.000 0.678 0.000 0.423 NA 
 
 
Goniagnathus brevis 3 6 A 0.860 1.611 0.018 * loser 0.321 0.394 0.374 0.245 0.5489 
 
 
Graphocraerus ventralis 9 12 A H S 1.158 1.605 0.014 * loser 0.336 0.218 0.291 0.136 0.1701 loser 
 
Hardya tenuis 16 828 A 0.876 1.610 0.000 *** loser 0.636 0.162 0.726 0.101 0.9977 loser 
 
Hyledelphax elegantula 8 141 A 1.367 1.609 0.147 
 
o<e 0.719 0.235 0.526 0.146 0.7994 
 
 
Jassargus pseudocellaris 3 16 A H 0.968 1.601 0.036 * loser 0.962 0.388 0.995 0.242 0.9739 
 
 
Javesella dubia 15 116 A H S 1.197 1.610 0.004 ** loser 0.445 0.166 0.372 0.103 0.3467 loser 
 
Javesella forcipata 3 950 A 1.081 1.610 0.071 
 
o<e 0.658 0.388 0.609 0.241 0.8341 
 
 
Javesella obscurella 15 103 A S 1.667 1.604 0.348 
 
o>e 0.350 0.166 0.210 0.103 0.9934 
 
 
Javesella pellucida 123 3722 A H S 1.808 1.608 0.000 *** winner 0.716 0.026 0.396 0.016 0.9536 winner 
 
Kelisia guttula 1 26 H 0.570 1.601 0.038 * loser 0.000 0.676 0.000 0.423 NA 
 
 
Kelisia irregulata 1 4 H 1.040 1.614 0.193 
 
o<e 0.000 0.675 0.000 0.418 NA 
 
 
Kosswigianella exigua 7 44 A H S 0.996 1.609 0.003 ** loser 0.385 0.249 0.387 0.155 0.4865 loser 
 
Laodelphax striatella 34 81 A H S 1.823 1.607 0.021 * winner 0.517 0.103 0.284 0.064 0.9933 
 
 
Lepyronia coleoptrata 6 22 A H 1.010 1.609 0.006 ** loser 0.207 0.270 0.205 0.168 0.082 loser 
 
Macrosteles cristatus 21 298 A 1.965 1.609 0.007 ** winner 0.593 0.136 0.302 0.085 0.9377 winner 
 
Macrosteles laevis 52 1490 A H S 1.923 1.609 0.000 *** winner 0.602 0.077 0.313 0.048 0.994 winner 
 
Macrosteles lividus 1 12 S 1.040 1.609 0.197 
 
o<e 0.000 0.684 0.000 0.425 NA 
 
 
Macrosteles sexnotatus 1 5 S 0.950 1.614 0.161 
 
o<e 0.000 0.680 0.000 0.421 NA 
 
 
Macrosteles viridigriseus 2 6 S 1.646 1.618 0.445 
 
o>e 0.608 0.483 0.369 0.299 0.3815 
 
 
Megadelphax haglundi 1 2 A 1.130 1.618 0.261 
 
o<e 0.000 0.687 0.000 0.425 NA 
 
 
Megadelphax sordidula 41 1461 A H S 1.738 1.609 0.078 
 
o>e 0.641 0.090 0.369 0.056 0.8395 
 
 
Megamelodes quadrimaculatus 1 13 S 0.950 1.606 0.162 
 
o<e 0.000 0.683 0.000 0.425 NA 
 
 
Megamelus notula 2 8 S 0.950 1.603 0.063 
 
o<e 0.000 0.485 0.000 0.302 0.0112 
 
 
Megophthalmus scanicus 27 85 A H S 1.124 1.607 0.000 *** loser 0.563 0.118 0.502 0.073 0.8655 loser 
 
Mocydia crocea 11 36 A H 1.386 1.607 0.132 
 
o<e 1.103 0.198 0.795 0.124 0.9974 
 
 
Mocydiopsis longicauda 2 57 H 1.108 1.609 0.135 
 
o<e 0.431 0.479 0.389 0.298 0.6367 
 
 
Muellerianella brevipennis 7 740 A S 0.825 1.607 0.000 *** loser 0.400 0.250 0.485 0.155 0.7164 loser 
 
Muellerianella extrusa 1 1 H 1.040 1.595 0.207 
 
o<e 0.000 0.670 0.000 0.420 NA 
 
 
Muellerianella fairmairei 5 208 S 1.140 1.606 0.048 
 
loser 0.244 0.296 0.214 0.184 0.1328 
 
 
Neophilaenus albipennis 1 2 H 1.180 1.614 0.273 
 
o<e 0.000 0.680 0.000 0.421 NA 
 
 
Neophilaenus campestris 9 22 S H 1.249 1.610 0.044 * loser 0.706 0.224 0.565 0.139 0.8597 
 
 
Neophilaenus infumatus 3 25 H 0.835 1.602 0.014 * loser 0.378 0.391 0.453 0.244 0.6634 loser 
 
Neophilaenus lineatus 5 6 A H 1.642 1.615 0.442 
 
o>e 1.145 0.298 0.697 0.185 0.0761 
 
 
Paraliburnia adela 2 3 S 1.124 1.605 0.140 
 
o<e 0.297 0.476 0.264 0.297 0.4847 
 
 
Philaenus spumarius 50 202 A H S 1.416 1.609 0.005 ** loser 0.593 0.078 0.419 0.049 0.4816 loser 
 
Planaphrodes trifasciata 2 3 A H 0.750 1.604 0.020 * loser 0.085 0.474 0.113 0.296 0.2295 
 
 
Platymetopius sp 1 1 H 0.820 1.611 0.074 
 
o<e 0.000 0.682 0.000 0.423 NA 
 
 
Psammotettix alienus 65 422 A H S 1.960 1.608 0.000 *** winner 0.827 0.063 0.422 0.039 0.5083 winner 
 
Psammotettix cephalotes 5 138 A 0.803 1.611 0.001 *** loser 0.271 0.296 0.338 0.184 0.4051 loser 
 
Psammotettix confinis 31 159 A H S 1.955 1.609 0.001 *** winner 1.023 0.109 0.523 0.068 0.0609 winner 
 
Psammotettix helvolus 44 1029 A H S 1.501 1.607 0.111 
 
o<e 0.817 0.086 0.544 0.054 0.9887 
 
 
Psammotettix kolosvarensis 1 10 S 1.740 1.598 0.346 
 
o>e 0.000 0.680 0.000 0.426 NA 
 
 
Rhopalopyx adumbrata 1 8 A 0.790 1.601 0.068 
 
o<e 0.000 0.678 0.000 0.423 NA 
 
 
Rhopalopyx preyssleri 1 6 H 1.040 1.610 0.205 
 
o<e 0.000 0.685 0.000 0.425 NA 
 
 
Rhopalopyx vitripennis 2 10 H 1.295 1.609 0.271 
 
o<e 0.163 0.477 0.126 0.296 0.2558 
 
 
Ribautodelphax albostriata 63 642 A H S 1.557 1.609 0.214 
 
o<e 0.713 0.066 0.458 0.041 0.8225 
 
 
Ribautodelphax angulosa 6 30 A H 1.213 1.608 0.064 
 
o<e 0.511 0.272 0.421 0.169 0.5965 
 
 
Ribautodelphax collina 1 4 H 1.080 1.609 0.229 
 
o<e 0.000 0.667 0.000 0.415 NA 
 
 
Ribautodelphax imitans 7 28 S H 1.223 1.607 0.052 
 
o<e 0.652 0.249 0.534 0.155 0.7914 
 
 
Ribautodelphax pungens 6 34 A H 1.101 1.610 0.024 * loser 0.416 0.275 0.378 0.171 0.4816 
 
 
Stenocranus minutus 7 33 H 1.101 1.612 0.015 * loser 0.474 0.250 0.430 0.155 0.5878 loser 
 
Stictocoris picturatus 1 1 H 1.480 1.601 0.470 
 
o<e 0.000 0.676 0.000 0.422 NA 
 
 
Stiroma bicarinata 1 11 A 0.970 1.617 0.163 
 
o<e 0.000 0.688 0.000 0.425 NA 
 
 
Streptanus aemulans 27 383 A H S 1.275 1.608 0.002 ** loser 0.754 0.120 0.592 0.075 0.991 loser 
 
Streptanus confinis 1 1 A 0.790 1.602 0.069 
 
o<e 0.000 0.674 0.000 0.420 NA 
 
 
Streptanus sordidus 18 195 S H 1.120 1.610 0.000 *** loser 0.493 0.152 0.440 0.095 0.6114 loser 
 
Stroggylocephalus agrestis 1 1 S 2.380 1.612 0.120 
 
o>e 0.000 0.675 0.000 0.419 NA 
 
 
Tettigometra atra 1 1 A 0.420 1.601 0.020 * loser 0.000 0.685 0.000 0.428 NA 
 
 
Trigonocranus emmeae 2 2 A H 1.125 1.610 0.142 
 
o<e 0.247 0.472 0.220 0.293 0.4109 
 
 
Turrutus socialis 20 1259 A H S 0.784 1.608 0.000 *** loser 0.592 0.141 0.755 0.087 0.9999 loser 
 
Utecha trivia 1 5 A 0.420 1.610 0.018 * loser 0.000 0.681 0.000 0.423 NA 
 
 
Verdanus abdominalis 6 50 A H 0.779 1.610 0.000 *** loser 0.420 0.269 0.539 0.167 0.7994 loser 
 
Xanthodelphax straminea 6 99 A H S 1.841 1.611 0.192 
 
o>e 0.714 0.274 0.388 0.170 0.4945 
 
 
Zyginidia scutellaris 36 121 A H S 1.616 1.609 0.466 
 
o>e 0.657 0.099 0.407 0.061 0.5884 
   FERTILIZATION NICHE   
 
Species NSt A regions AWMobs AWMexp PAWM Sig decl AWSDobs AWSDexp CVobs CVexp PCV withFDR 
 
Acanthodelphax denticauda 3 20 A H 0.000 2.901 0.271 
 
o<e 0.000 2.448 0.000 0.844 NA 
 
 
Acanthodelphax spinosa 55 1982 A H S 1.367 2.884 0.000 *** loser 3.255 0.460 2.381 0.159 0.9895 loser 
 
Adarrus multinotatus 5 29 A H 0.000 2.897 0.115 
 
o<e 0.000 1.900 0.000 0.656 NA 
 
 
Agallia brachyptera 3 13 A H 0.000 2.815 0.285 
 
o<e 0.000 2.433 0.000 0.864 NA 
 
 
Anaceratagallia ribauti 69 448 A H S 1.736 2.883 0.001 *** loser 3.344 0.381 1.926 0.132 0.9477 loser 
 
Anoscopus albifrons 1 1 A 0.000 2.906 0.348 
 
o<e 0.000 4.302 0.000 1.481 NA 
 
 
Anoscopus flavostriatus 25 105 A H S 2.778 2.879 0.468 
 
o<e 4.330 0.787 1.559 0.273 0.5521 
 
 
Anoscopus serratulae 42 237 A H S 2.729 2.887 0.393 
 
o<e 4.377 0.563 1.604 0.195 0.6357 
 
 
Aphrodes bicincta 36 126 A H S 1.445 2.891 0.008 ** loser 3.297 0.629 2.282 0.218 0.942 
 
 
Aphrodes diminuta 4 15 A H S 3.960 2.891 0.299 
 
o>e 5.140 2.136 1.298 0.739 NA 
 
 
Aphrodes makarovi 5 18 A S 0.000 2.864 0.116 
 
o<e 0.000 1.876 0.000 0.655 NA 
 
 
Aphrophora alni 6 9 A H 2.812 2.915 0.490 
 
o<e 3.617 1.720 1.286 0.590 NA 
 
 
Arocephalus longiceps 2 6 A 4.886 2.871 0.221 
 
o>e 11.180 2.996 2.288 1.044 NA 
 
 
Arocephalus longuidus 7 15 S H 0.765 2.908 0.072 
 
o<e 2.419 1.625 3.162 0.559 NA 
 
 
Arthaldeus arenarius 1 38 H 0.000 2.840 0.341 
 
o<e 0.000 4.285 0.000 1.509 NA 
 
 
Arthaldeus pascuellus 113 4493 A H S 2.813 2.890 0.353 
 
o<e 4.127 0.204 1.467 0.071 0.4283 
 
 
Artianus interstitialis 9 10 S H 1.858 2.876 0.248 
 
o<e 4.135 1.385 2.225 0.482 NA 
 
 
Asiraca clavicornis 2 2 H 8.582 2.899 0.048 * winner 1.182 3.033 0.138 1.046 NA 
 
 
Athysanus argentarius 11 53 A H 0.927 2.884 0.051 
 
o<e 2.988 1.239 3.222 0.430 NA 
 
 
Balclutha punctata 3 6 A H 2.354 2.915 0.417 
 
o<e 5.158 2.472 2.191 0.848 NA 
 
 
Batracomorphus allionii 1 1 H 0.000 2.949 0.352 
 
o<e 0.000 4.323 0.000 1.466 NA 
 
 
Chlorita paolii 16 43 A H S 0.882 2.879 0.017 * loser 2.767 1.017 3.136 0.353 0.9357 
 
 
Cicadella viridis 10 32 S 0.000 2.876 0.015 * loser 0.000 1.325 0.000 0.461 NA 
 
 
Cicadula persimilis 29 180 A H S 1.918 2.876 0.089 
 
o<e 3.510 0.722 1.830 0.251 0.753 
 
 
Cicadula quadrinotata 7 138 S 2.009 2.895 0.304 
 
o<e 4.382 1.575 2.181 0.544 NA 
 
 
Cixius nervosus 1 1 S 0.000 2.898 0.348 
 
o<e 0.000 4.285 0.000 1.479 NA 
 
 
Conomelus anceps 5 16 S H 0.000 2.882 0.117 
 
o<e 0.000 1.895 0.000 0.658 NA 
 
 
Conosanus obsoletus 2 19 H 2.137 2.897 0.453 
 
o<e 5.000 3.037 2.340 1.048 NA 
 
 
Cosmotettix caudatus 2 7 S 0.000 2.933 0.422 
 
o<e 0.000 3.058 0.000 1.043 NA 
 
 
Delphacodes venosus 2 16 A S 0.000 2.897 0.425 
 
o<e 0.000 3.031 0.000 1.046 NA 
 
 
Deltocephalus pulicaris 89 3975 A H S 2.662 2.886 0.216 
 
o<e 3.986 0.289 1.497 0.100 0.5334 
 
 
Dicranotropis divergens 22 1128 A 2.658 2.897 0.399 
 
o<e 4.273 0.847 1.608 0.292 0.5965 
 
 
Dicranotropis hamata 12 263 A H S 0.344 2.916 0.007 ** loser 1.486 1.211 4.320 0.415 0.9547 
 
 
Dictyophara europaea 5 9 S H 2.140 2.883 0.408 
 
o<e 2.831 1.913 1.323 0.664 NA 
 
 
Diplocolenus bohemani 2 3 A 0.000 2.901 0.421 
 
o<e 0.000 3.015 0.000 1.039 NA 
 
 
Ditropsis flavipes 11 308 A H 0.000 2.889 0.009 ** loser 0.000 1.266 0.000 0.438 NA 
 
 
Doratura exilis 4 22 A 0.000 2.872 0.182 
 
o<e 0.000 2.123 0.000 0.739 NA 
 
 
Doratura homophyla 3 7 S 4.469 2.872 0.243 
 
o>e 4.573 2.465 1.023 0.858 NA 
 
 
Doratura stylata 40 465 A H S 1.182 2.895 0.000 *** loser 3.004 0.577 2.542 0.199 0.9797 loser 
 
Elymana sulphurella 26 59 A H 2.505 2.887 0.315 
 
o<e 4.568 0.763 1.823 0.264 0.7458 
 
 
Emelyanoviana mollicula 2 8 A 1.559 2.872 0.438 
 
o<e 4.019 3.029 2.578 1.055 NA 
 
 
Empoasca pteridis 3 3 S H 3.873 2.884 0.301 
 
o>e 6.708 2.468 1.732 0.856 NA 
 
 
Errastunus ocellaris 75 1457 A H S 4.024 2.892 0.001 *** winner 4.468 0.351 1.110 0.121 0.9905 winner 
 
Erythria aureola 1 1 A 0.000 2.886 0.347 
 
o<e 0.000 4.260 0.000 1.476 NA 
 
 
Erzaleus metrius 3 6 S 0.000 2.902 0.271 
 
o<e 0.000 2.446 0.000 0.843 NA 
 
 
Eupelix cuspidata 2 6 H 0.000 2.836 0.431 
 
o<e 0.000 2.985 0.000 1.052 NA 
 
 
Eupteryx aurata 1 1 A 0.000 2.838 0.339 
 
o<e 0.000 4.266 0.000 1.503 NA 
 
 
Eupteryx notata 46 472 A H S 3.136 2.886 0.316 
 
o>e 4.146 0.529 1.322 0.183 0.7216 
 
 
Eupteryx vittata 6 12 A S 0.874 2.884 0.102 
 
o<e 2.561 1.719 2.931 0.596 NA 
 
 
Euscelis incisus 120 3535 A H S 2.893 2.889 0.496 
 
o>e 4.281 0.174 1.480 0.060 0.5277 
 
 
Evacanthus interruptus 1 1 A 0.000 2.943 0.353 
 
o<e 0.000 4.301 0.000 1.461 NA 
 
 
Fieberiella sp 1 1 S 0.000 2.881 0.344 
 
o<e 0.000 4.308 0.000 1.495 NA 
 
 
Forcipata citrinella 1 1 A 9.135 2.941 0.136 
 
o>e 0.000 4.316 0.000 1.468 NA 
 
 
Goniagnathus brevis 3 6 A 0.000 2.914 0.278 
 
o<e 0.000 2.481 0.000 0.851 NA 
 
 
Graphocraerus ventralis 9 12 A H S 0.000 2.872 0.019 * loser 0.000 1.376 0.000 0.479 NA 
 
 
Hardya tenuis 16 828 A 0.755 2.890 0.010 ** loser 2.548 1.025 3.374 0.355 0.9456 
 
 
Hyledelphax elegantula 8 141 A 1.964 2.884 0.285 
 
o<e 3.917 1.480 1.994 0.513 NA 
 
 
Jassargus pseudocellaris 3 16 A H 1.572 2.860 0.308 
 
o<e 4.773 2.460 3.035 0.860 NA 
 
 
Javesella dubia 15 116 A H S 0.463 2.891 0.003 ** loser 1.813 1.059 3.919 0.366 0.9645 loser 
 
Javesella forcipata 3 950 A 0.424 2.880 0.278 
 
o<e 3.995 2.469 9.428 0.858 NA 
 
 
Javesella obscurella 15 103 A S 2.693 2.881 0.446 
 
o<e 3.354 1.043 1.245 0.362 0.3249 
 
 
Javesella pellucida 123 3722 A H S 4.195 2.894 0.000 *** winner 4.747 0.163 1.132 0.056 1 winner 
 
Kelisia guttula 1 26 H 0.000 2.834 0.341 
 
o<e 0.000 4.263 0.000 1.504 NA 
 
 
Kelisia irregulata 1 4 H 0.000 2.912 0.349 
 
o<e 0.000 4.294 0.000 1.474 NA 
 
 
Kosswigianella exigua 7 44 A H S 0.000 2.885 0.050 * loser 0.000 1.589 0.000 0.551 NA 
 
 
Laodelphax striatella 34 81 A H S 3.353 2.890 0.235 
 
o>e 4.344 0.647 1.295 0.224 0.7131 
 
 
Lepyronia coleoptrata 6 22 A H 0.000 2.889 0.075 
 
o<e 0.000 1.734 0.000 0.600 NA 
 
 
Macrosteles cristatus 21 298 A 5.659 2.887 0.001 ** winner 3.891 0.870 0.688 0.301 0.9921 winner 
 
Macrosteles laevis 52 1490 A H S 4.493 2.890 0.001 *** winner 4.520 0.485 1.006 0.168 0.9868 winner 
 
Macrosteles lividus 1 12 S 0.000 2.883 0.343 
 
o<e 0.000 4.302 0.000 1.492 NA 
 
 
Macrosteles sexnotatus 1 5 S 0.000 2.918 0.347 
 
o<e 0.000 4.313 0.000 1.478 NA 
 
 
Macrosteles viridigriseus 2 6 S 0.000 2.906 0.421 
 
o<e 0.000 3.002 0.000 1.033 NA 
 
 
Megadelphax haglundi 1 2 A 0.000 2.890 0.347 
 
o<e 0.000 4.263 0.000 1.475 NA 
 
 
Megadelphax sordidula 41 1461 A H S 4.589 2.889 0.003 ** winner 4.406 0.577 0.960 0.200 0.9824 winner 
 
Megamelodes quadrimaculatus 1 13 S 0.000 2.861 0.342 
 
o<e 0.000 4.289 0.000 1.499 NA 
 
 
Megamelus notula 2 8 S 0.000 2.910 0.427 
 
o<e 0.000 3.050 0.000 1.048 NA 
 
 
Megophthalmus scanicus 27 85 A H S 0.884 2.893 0.001 ** loser 2.701 0.750 3.054 0.259 0.9774 loser 
 
Mocydia crocea 11 36 A H 2.807 2.889 0.496 
 
o<e 5.220 1.260 1.860 0.436 NA 
 
 
Mocydiopsis longicauda 2 57 H 0.000 2.896 0.428 
 
o<e 0.000 3.027 0.000 1.045 NA 
 
 
Muellerianella brevipennis 7 740 A S 0.000 2.907 0.046 * loser 0.000 1.591 0.000 0.547 NA 
 
 
Muellerianella extrusa 1 1 H 0.000 2.907 0.353 
 
o<e 0.000 4.256 0.000 1.464 NA 
 
 
Muellerianella fairmairei 5 208 S 0.000 2.879 0.114 
 
o<e 0.000 1.880 0.000 0.653 NA 
 
 
Neophilaenus albipennis 1 2 H 0.000 2.878 0.345 
 
o<e 0.000 4.267 0.000 1.482 NA 
 
 
Neophilaenus campestris 9 22 S H 2.129 2.916 0.303 
 
o<e 3.649 1.385 1.715 0.475 NA 
 
 
Neophilaenus infumatus 3 25 H 0.000 2.889 0.274 
 
o<e 0.000 2.443 0.000 0.846 NA 
 
 
Neophilaenus lineatus 5 6 A H 4.248 2.904 0.232 
 
o>e 7.154 1.876 1.684 0.646 NA 
 
 
Paraliburnia adela 2 3 S 0.000 2.900 0.424 
 
o<e 0.000 3.021 0.000 1.042 NA 
 
 
Philaenus spumarius 50 202 A H S 2.230 2.892 0.092 
 
o<e 3.612 0.497 1.620 0.172 0.6726 
 
 
Planaphrodes trifasciata 2 3 A H 0.000 2.907 0.422 
 
o<e 0.000 3.019 0.000 1.038 NA 
 
 
Platymetopius sp 1 1 H 0.000 2.864 0.343 
 
o<e 0.000 4.293 0.000 1.499 NA 
 
 
Psammotettix alienus 65 422 A H S 5.480 2.882 0.000 *** winner 5.300 0.403 0.967 0.140 0.9988 winner 
 
Psammotettix cephalotes 5 138 A 0.000 2.834 0.121 
 
o<e 0.000 1.889 0.000 0.667 NA 
 
 
Psammotettix confinis 31 159 A H S 3.454 2.883 0.204 
 
o>e 4.583 0.695 1.327 0.241 0.6738 
 
 
Psammotettix helvolus 44 1029 A H S 2.638 2.879 0.335 
 
o<e 4.357 0.551 1.652 0.192 0.6762 
 
 
Psammotettix kolosvarensis 1 10 S 0.000 2.911 0.344 
 
o<e 0.000 4.338 0.000 1.490 NA 
 
 
Rhopalopyx adumbrata 1 8 A 0.000 2.805 0.338 
 
o<e 0.000 4.212 0.000 1.502 NA 
 
 
Rhopalopyx preyssleri 1 6 H 0.000 2.861 0.344 
 
o<e 0.000 4.262 0.000 1.490 NA 
 
 
Rhopalopyx vitripennis 2 10 H 0.000 2.906 0.422 
 
o<e 0.000 3.014 0.000 1.037 NA 
 
 
Ribautodelphax albostriata 63 642 A H S 3.440 2.891 0.089 
 
o>e 4.408 0.408 1.282 0.141 0.8319 
 
 
Ribautodelphax angulosa 6 30 A H 1.273 2.894 0.179 
 
o<e 3.270 1.708 2.568 0.590 NA 
 
 
Ribautodelphax collina 1 4 H 0.000 2.881 0.343 
 
o<e 0.000 4.311 0.000 1.496 NA 
 
 
Ribautodelphax imitans 7 28 S H 1.511 2.909 0.221 
 
o<e 3.442 1.611 2.278 0.554 NA 
 
 
Ribautodelphax pungens 6 34 A H 0.674 2.920 0.075 
 
o<e 2.628 1.718 3.900 0.589 NA 
 
 
Stenocranus minutus 7 33 H 0.514 2.907 0.053 
 
o<e 2.020 1.609 3.931 0.554 NA 
 
 
Stictocoris picturatus 1 1 H 0.000 2.882 0.343 
 
o<e 0.000 4.310 0.000 1.496 NA 
 
 
Stiroma bicarinata 1 11 A 0.000 2.917 0.351 
 
o<e 0.000 4.305 0.000 1.476 NA 
 
 
Streptanus aemulans 27 383 A H S 0.855 2.878 0.002 ** loser 2.611 0.748 3.053 0.260 0.975 loser 
 
Streptanus confinis 1 1 A 0.000 2.848 0.344 
 
o<e 0.000 4.247 0.000 1.491 NA 
 
 
Streptanus sordidus 18 195 S H 0.210 2.881 0.000 *** loser 1.499 0.946 7.144 0.328 0.9958 loser 
 
Stroggylocephalus agrestis 1 1 S 10.000 2.909 0.063 
 
o>e 0.000 4.271 0.000 1.468 NA 
 
 
Tettigometra atra 1 1 A 0.000 2.849 0.344 
 
o<e 0.000 4.243 0.000 1.489 NA 
 
 
Trigonocranus emmeae 2 2 A H 0.000 2.869 0.428 
 
o<e 0.000 3.004 0.000 1.047 NA 
 
 
Turrutus socialis 20 1259 A H S 0.171 2.880 0.000 *** loser 1.222 0.900 7.158 0.312 0.9977 loser 
 
Utecha trivia 1 5 A 0.000 2.919 0.352 
 
o<e 0.000 4.280 0.000 1.466 NA 
 
 
Verdanus abdominalis 6 50 A H 0.000 2.881 0.074 
 
o<e 0.000 1.710 0.000 0.593 NA 
 
 
Xanthodelphax straminea 6 99 A H S 5.284 2.872 0.094 
 
o>e 6.094 1.725 1.153 0.601 NA 
 
 
Zyginidia scutellaris 36 121 A H S 2.951 2.882 0.452 
 
o>e 4.421 0.622 1.498 0.216 0.4868 
   MOWING NICHE   
 
Species NSt A regions AWMobs AWMexp PAWM Sig decl AWSDobs AWSDexp CVobs CVexp PCV withFDR 
 
Acanthodelphax denticauda 3 20 A H 0.000 1.119 0.038 * loser 0.000 0.596 0.000 0.533 NA 
 
 
Acanthodelphax spinosa 55 1982 A H S 0.605 1.120 0.000 *** loser 0.870 0.114 1.437 0.102 0.9995 loser 
 
Adarrus multinotatus 5 29 A H 0.126 1.124 0.003 ** loser 0.377 0.462 3.005 0.411 0.9613 loser 
 
Agallia brachyptera 3 13 A H 0.515 1.115 0.167 
 
o<e 0.636 0.603 1.236 0.541 NA 
 
 
Anaceratagallia ribauti 69 448 A H S 0.855 1.120 0.001 ** loser 0.826 0.094 0.966 0.084 0.6037 loser 
 
Anoscopus albifrons 1 1 A 0.000 1.118 0.353 
 
o<e 0.000 1.048 0.000 0.938 NA 
 
 
Anoscopus flavostriatus 25 105 A H S 0.877 1.117 0.089 
 
o<e 0.854 0.191 0.973 0.171 0.5563 
 
 
Anoscopus serratulae 42 237 A H S 1.074 1.119 0.402 
 
o<e 1.081 0.139 1.007 0.124 0.6669 
 
 
Aphrodes bicincta 36 126 A H S 0.846 1.121 0.036 * loser 0.938 0.155 1.109 0.138 0.8326 
 
 
Aphrodes diminuta 4 15 A H S 1.543 1.123 0.171 
 
o>e 1.197 0.522 0.776 0.465 NA 
 
 
Aphrodes makarovi 5 18 A S 0.249 1.125 0.027 * loser 0.779 0.461 3.122 0.410 0.9615 
 
 
Aphrophora alni 6 9 A H 1.429 1.127 0.243 
 
o>e 1.304 0.428 0.913 0.380 0.4802 
 
 
Arocephalus longiceps 2 6 A 0.927 1.127 0.338 
 
o<e 2.121 0.741 2.288 0.657 NA 
 
 
Arocephalus longuidus 7 15 S H 1.567 1.123 0.168 
 
o>e 0.546 0.391 0.348 0.348 0.9834 
 
 
Arthaldeus arenarius 1 38 H 0.000 1.126 0.356 
 
o<e 0.000 1.063 0.000 0.944 NA 
 
 
Arthaldeus pascuellus 113 4493 A H S 1.383 1.121 0.000 *** winner 1.189 0.049 0.860 0.044 0.9594 winner 
 
Artianus interstitialis 9 10 S H 1.275 1.123 0.315 
 
o>e 1.132 0.339 0.888 0.302 0.5443 
 
 
Asiraca clavicornis 2 2 H 1.500 1.119 0.196 
 
o>e 0.707 0.736 0.471 0.657 NA 
 
 
Athysanus argentarius 11 53 A H 0.250 1.121 0.000 *** loser 0.750 0.304 2.999 0.271 0.9959 loser 
 
Balclutha punctata 3 6 A H 0.250 1.110 0.044 * loser 0.548 0.601 2.191 0.541 NA 
 
 
Batracomorphus allionii 1 1 H 0.000 1.116 0.359 
 
o<e 0.000 1.061 0.000 0.950 NA 
 
 
Chlorita paolii 16 43 A H S 0.816 1.120 0.128 
 
o<e 0.982 0.246 1.203 0.220 0.8212 
 
 
Cicadella viridis 10 32 S 0.734 1.114 0.129 
 
o<e 0.643 0.320 0.875 0.288 0.4239 
 
 
Cicadula persimilis 29 180 A H S 0.856 1.122 0.054 
 
o<e 1.029 0.175 1.202 0.156 0.896 
 
 
Cicadula quadrinotata 7 138 S 0.777 1.123 0.194 
 
o<e 0.967 0.385 1.245 0.343 NA 
 
 
Cixius nervosus 1 1 S 1.000 1.098 0.332 
 
o<e 0.000 1.052 0.000 0.958 NA 
 
 
Conomelus anceps 5 16 S H 0.737 1.111 0.189 
 
o<e 0.968 0.459 1.313 0.413 NA 
 
 
Conosanus obsoletus 2 19 H 0.302 1.124 0.121 
 
o<e 0.707 0.736 2.340 0.655 NA 
 
 
Cosmotettix caudatus 2 7 S 0.290 1.127 0.119 
 
o<e 0.707 0.742 2.439 0.659 NA 
 
 
Delphacodes venosus 2 16 A S 0.000 1.120 0.121 
 
o<e 0.000 0.741 0.000 0.662 NA 
 
 
Deltocephalus pulicaris 89 3975 A H S 1.222 1.120 0.081 
 
o>e 1.185 0.072 0.970 0.064 0.3445 
 
 
Dicranotropis divergens 22 1128 A 1.628 1.122 0.011 * winner 1.198 0.209 0.736 0.186 0.8683 winner 
 
Dicranotropis hamata 12 263 A H S 0.094 1.120 0.000 *** loser 0.318 0.290 3.376 0.259 0.9989 loser 
 
Dictyophara europaea 5 9 S H 0.845 1.120 0.332 
 
o<e 1.115 0.464 1.319 0.414 0.7412 
 
 
Diplocolenus bohemani 2 3 A 0.000 1.108 0.128 
 
o<e 0.000 0.738 0.000 0.666 NA 
 
 
Ditropsis flavipes 11 308 A H 0.193 1.124 0.000 *** loser 0.548 0.305 2.839 0.272 0.9947 loser 
 
Doratura exilis 4 22 A 0.000 1.123 0.013 * loser 0.000 0.516 0.000 0.460 0.0251 
 
 
Doratura homophyla 3 7 S 0.453 1.123 0.157 
 
o<e 1.046 0.601 2.308 0.535 NA 
 
 
Doratura stylata 40 465 A H S 0.696 1.119 0.001 *** loser 0.915 0.143 1.313 0.128 0.9809 loser 
 
Elymana sulphurella 26 59 A H 0.624 1.120 0.003 ** loser 0.918 0.188 1.472 0.168 0.9774 loser 
 
Emelyanoviana mollicula 2 8 A 0.274 1.129 0.119 
 
o<e 0.707 0.742 2.578 0.657 NA 
 
 
Empoasca pteridis 3 3 S H 1.667 1.120 0.126 
 
o>e 1.155 0.610 0.693 0.544 NA 
 
 
Errastunus ocellaris 75 1457 A H S 1.341 1.122 0.005 ** winner 1.080 0.086 0.805 0.077 0.9564 winner 
 
Erythria aureola 1 1 A 0.000 1.111 0.352 
 
o<e 0.000 1.042 0.000 0.938 NA 
 
 
Erzaleus metrius 3 6 S 1.241 1.114 0.441 
 
o>e 0.530 0.608 0.427 0.545 NA 
 
 
Eupelix cuspidata 2 6 H 0.691 1.117 0.343 
 
o<e 0.707 0.745 1.023 0.667 NA 
 
 
Eupteryx aurata 1 1 A 2.000 1.114 0.120 
 
o>e 0.000 1.051 0.000 0.943 NA 
 
 
Eupteryx notata 46 472 A H S 1.352 1.122 0.035 * winner 1.006 0.131 0.744 0.116 0.9574 
 
 
Eupteryx vittata 6 12 A S 0.753 1.111 0.201 
 
o<e 1.211 0.420 1.609 0.378 0.8519 
 
 
Euscelis incisus 120 3535 A H S 1.113 1.120 0.424 
 
o<e 1.033 0.043 0.928 0.038 0.3734 
 
 
Evacanthus interruptus 1 1 A 0.000 1.112 0.358 
 
o<e 0.000 1.051 0.000 0.945 NA 
 
 
Fieberiella sp 1 1 S 0.000 1.120 0.352 
 
o<e 0.000 1.052 0.000 0.939 NA 
 
 
Forcipata citrinella 1 1 A 3.000 1.139 0.014 * winner 0.000 1.058 0.000 0.929 NA winner 
 
Goniagnathus brevis 3 6 A 0.000 1.129 0.043 * loser 0.000 0.602 0.000 0.533 NA 
 
 
Graphocraerus ventralis 9 12 A H S 0.493 1.119 0.028 * loser 0.854 0.341 1.733 0.305 0.9299 
 
 
Hardya tenuis 16 828 A 0.224 1.116 0.000 *** loser 0.703 0.249 3.131 0.223 0.9997 loser 
 
Hyledelphax elegantula 8 141 A 1.115 1.121 0.448 
 
o<e 1.465 0.365 1.314 0.326 0.7908 
 
 
Jassargus pseudocellaris 3 16 A H 0.522 1.116 0.163 
 
o<e 1.586 0.606 3.035 0.543 NA 
 
 
Javesella dubia 15 116 A H S 0.549 1.119 0.012 * loser 0.941 0.257 1.713 0.230 0.9699 
 
 
Javesella forcipata 3 950 A 0.117 1.112 0.045 * loser 1.103 0.605 9.428 0.544 NA 
 
 
Javesella obscurella 15 103 A S 1.128 1.119 0.476 
 
o>e 1.144 0.263 1.015 0.235 0.615 
 
 
Javesella pellucida 123 3722 A H S 1.354 1.119 0.000 *** winner 1.113 0.040 0.822 0.036 0.999 winner 
 
Kelisia guttula 1 26 H 0.000 1.137 0.342 
 
o<e 0.000 1.049 0.000 0.923 NA 
 
 
Kelisia irregulata 1 4 H 0.000 1.112 0.355 
 
o<e 0.000 1.049 0.000 0.944 NA 
 
 
Kosswigianella exigua 7 44 A H S 0.164 1.118 0.004 ** loser 0.401 0.389 2.445 0.348 0.9643 loser 
 
Laodelphax striatella 34 81 A H S 1.125 1.122 0.471 
 
o>e 1.177 0.159 1.046 0.141 0.2582 
 
 
Lepyronia coleoptrata 6 22 A H 0.304 1.120 0.011 * loser 0.512 0.420 1.686 0.375 0.8758 
 
 
Macrosteles cristatus 21 298 A 2.011 1.119 0.000 *** winner 1.137 0.213 0.565 0.190 0.9884 winner 
 
Macrosteles laevis 52 1490 A H S 1.680 1.120 0.000 *** winner 1.257 0.117 0.748 0.105 0.9659 winner 
 
Macrosteles lividus 1 12 S 1.000 1.106 0.332 
 
o<e 0.000 1.038 0.000 0.939 NA 
 
 
Macrosteles sexnotatus 1 5 S 1.000 1.106 0.335 
 
o<e 0.000 1.065 0.000 0.963 NA 
 
 
Macrosteles viridigriseus 2 6 S 1.000 1.116 0.411 
 
o<e 0.000 0.737 0.000 0.660 NA 
 
 
Megadelphax haglundi 1 2 A 0.000 1.135 0.348 
 
o<e 0.000 1.058 0.000 0.932 NA 
 
 
Megadelphax sordidula 41 1461 A H S 1.743 1.119 0.000 *** winner 1.034 0.140 0.593 0.125 0.9989 winner 
 
Megamelodes quadrimaculatus 1 13 S 1.000 1.118 0.338 
 
o<e 0.000 1.050 0.000 0.939 NA 
 
 
Megamelus notula 2 8 S 1.000 1.129 0.415 
 
o<e 0.000 0.747 0.000 0.662 NA 
 
 
Megophthalmus scanicus 27 85 A H S 0.781 1.118 0.037 * loser 0.882 0.184 1.130 0.164 0.8135 
 
 
Mocydia crocea 11 36 A H 0.559 1.120 0.036 * loser 1.077 0.307 1.926 0.274 0.9694 
 
 
Mocydiopsis longicauda 2 57 H 0.882 1.121 0.339 
 
o<e 0.707 0.737 0.802 0.658 NA 
 
 
Muellerianella brevipennis 7 740 A S 0.250 1.124 0.005 ** loser 0.501 0.392 2.003 0.348 0.9363 loser 
 
Muellerianella extrusa 1 1 H 0.000 1.112 0.354 
 
o<e 0.000 1.041 0.000 0.936 NA 
 
 
Muellerianella fairmairei 5 208 S 1.265 1.118 0.341 
 
o>e 0.863 0.465 0.682 0.416 NA 
 
 
Neophilaenus albipennis 1 2 H 1.000 1.107 0.335 
 
o<e 0.000 1.050 0.000 0.948 NA 
 
 
Neophilaenus campestris 9 22 S H 0.438 1.117 0.009 ** loser 0.781 0.341 1.782 0.305 0.9327 
 
 
Neophilaenus infumatus 3 25 H 0.419 1.131 0.148 
 
o<e 0.636 0.602 1.519 0.532 NA 
 
 
Neophilaenus lineatus 5 6 A H 0.923 1.122 0.331 
 
o<e 1.395 0.462 1.511 0.412 0.8165 
 
 
Paraliburnia adela 2 3 S 1.000 1.136 0.414 
 
o<e 0.000 0.744 0.000 0.655 NA 
 
 
Philaenus spumarius 50 202 A H S 1.126 1.119 0.464 
 
o>e 1.048 0.122 0.930 0.109 0.5447 
 
 
Planaphrodes trifasciata 2 3 A H 0.000 1.110 0.130 
 
o<e 0.000 0.738 0.000 0.665 NA 
 
 
Platymetopius sp 1 1 H 0.000 1.111 0.358 
 
o<e 0.000 1.053 0.000 0.948 NA 
 
 
Psammotettix alienus 65 422 A H S 1.472 1.120 0.000 *** winner 1.148 0.099 0.780 0.088 0.9639 winner 
 
Psammotettix cephalotes 5 138 A 0.000 1.115 0.004 ** loser 0.000 0.461 0.000 0.414 0.0055 loser 
 
Psammotettix confinis 31 159 A H S 1.189 1.120 0.360 
 
o>e 1.246 0.167 1.048 0.149 0.2723 
 
 
Psammotettix helvolus 44 1029 A H S 0.901 1.121 0.049 * loser 0.968 0.136 1.075 0.121 0.8185 
 
 
Psammotettix kolosvarensis 1 10 S 1.000 1.122 0.335 
 
o<e 0.000 1.050 0.000 0.936 NA 
 
 
Rhopalopyx adumbrata 1 8 A 0.000 1.102 0.358 
 
o<e 0.000 1.041 0.000 0.945 NA 
 
 
Rhopalopyx preyssleri 1 6 H 0.000 1.120 0.355 
 
o<e 0.000 1.054 0.000 0.941 NA 
 
 
Rhopalopyx vitripennis 2 10 H 1.000 1.120 0.411 
 
o<e 0.000 0.738 0.000 0.659 NA 
 
 
Ribautodelphax albostriata 63 642 A H S 1.351 1.120 0.010 ** winner 1.087 0.102 0.804 0.091 0.9363 winner 
 
Ribautodelphax angulosa 6 30 A H 0.813 1.113 0.200 
 
o<e 1.209 0.423 1.486 0.380 0.8159 
 
 
Ribautodelphax collina 1 4 H 0.000 1.128 0.354 
 
o<e 0.000 1.051 0.000 0.932 NA 
 
 
Ribautodelphax imitans 7 28 S H 0.545 1.121 0.048 * loser 0.982 0.388 1.803 0.346 0.9131 
 
 
Ribautodelphax pungens 6 34 A H 0.389 1.124 0.034 * loser 0.694 0.421 1.783 0.374 0.8899 
 
 
Stenocranus minutus 7 33 H 0.321 1.121 0.019 * loser 0.663 0.391 2.067 0.349 0.9447 
 
 
Stictocoris picturatus 1 1 H 2.000 1.112 0.118 
 
o>e 0.000 1.040 0.000 0.936 NA 
 
 
Stiroma bicarinata 1 11 A 0.000 1.123 0.353 
 
o<e 0.000 1.051 0.000 0.936 NA 
 
 
Streptanus aemulans 27 383 A H S 0.649 1.120 0.004 ** loser 0.976 0.184 1.505 0.164 0.9847 loser 
 
Streptanus confinis 1 1 A 0.000 1.128 0.351 
 
o<e 0.000 1.055 0.000 0.935 NA 
 
 
Streptanus sordidus 18 195 S H 0.515 1.120 0.003 ** loser 0.670 0.234 1.300 0.209 0.8908 loser 
 
Stroggylocephalus agrestis 1 1 S 2.000 1.120 0.120 
 
o>e 0.000 1.045 0.000 0.933 NA 
 
 
Tettigometra atra 1 1 A 0.000 1.126 0.354 
 
o<e 0.000 1.055 0.000 0.937 NA 
 
 
Trigonocranus emmeae 2 2 A H 1.000 1.114 0.411 
 
o<e 0.000 0.743 0.000 0.667 NA 
 
 
Turrutus socialis 20 1259 A H S 0.354 1.121 0.000 *** loser 0.695 0.219 1.961 0.195 0.9972 loser 
 
Utecha trivia 1 5 A 0.000 1.125 0.353 
 
o<e 0.000 1.054 0.000 0.937 NA 
 
 
Verdanus abdominalis 6 50 A H 0.000 1.114 0.001 ** loser 0.000 0.417 0.000 0.375 0.0025 loser 
 
Xanthodelphax straminea 6 99 A H S 1.172 1.120 0.369 
 
o>e 1.203 0.420 1.026 0.375 0.4092 
 
 
Zyginidia scutellaris 36 121 A H S 1.314 1.121 0.097 
 
o>e 1.260 0.152 0.960 0.136 0.4494 
   GRAZING NICHE   
 
Species NSt A regions AWMobs AWMexp PAWM Sig decl AWSDobs AWSDexp CVobs CVexp PCV withFDR 
 
Acanthodelphax denticauda 3 20 A H 9.542 8.387 0.377 
 
o>e 1.490 4.154 0.156 0.495 NA 
 
 
Acanthodelphax spinosa 55 1982 A H S 7.488 8.310 0.147 
 
o<e 5.490 0.783 0.733 0.094 0.0817 
 
 
Adarrus multinotatus 5 29 A H 8.285 8.305 0.486 
 
o<e 2.523 3.246 0.305 0.391 0.9678 
 
 
Agallia brachyptera 3 13 A H 9.935 8.382 0.338 
 
o>e 2.071 4.199 0.208 0.501 NA 
 
 
Anaceratagallia ribauti 69 448 A H S 9.994 8.327 0.006 ** winner 7.263 0.642 0.727 0.077 0.9606 
 
 
Anoscopus albifrons 1 1 A 8.010 8.403 0.499 
 
o<e 0.000 7.256 0.000 0.864 NA 
 
 
Anoscopus flavostriatus 25 105 A H S 5.196 8.311 0.009 ** loser 5.223 1.351 1.005 0.163 0.7471 
 
 
Anoscopus serratulae 42 237 A H S 8.862 8.330 0.287 
 
o>e 9.113 0.958 1.028 0.115 0.1471 
 
 
Aphrodes bicincta 36 126 A H S 9.881 8.333 0.073 
 
o>e 6.930 1.049 0.701 0.126 0.8979 
 
 
Aphrodes diminuta 4 15 A H S 5.449 8.321 0.221 
 
o<e 6.371 3.583 1.169 0.431 NA 
 
 
Aphrodes makarovi 5 18 A S 10.670 8.284 0.225 
 
o>e 6.173 3.197 0.578 0.386 NA 
 
 
Aphrophora alni 6 9 A H 8.021 8.301 0.480 
 
o<e 9.027 2.904 1.125 0.350 0.7324 
 
 
Arocephalus longiceps 2 6 A 8.683 8.354 0.456 
 
o>e 8.886 5.190 1.023 0.621 NA 
 
 
Arocephalus longuidus 7 15 S H 3.158 8.296 0.021 * loser 5.029 2.696 1.593 0.325 0.909 
 
 
Arthaldeus arenarius 1 38 H 6.353 8.223 0.429 
 
o<e 0.000 7.299 0.000 0.888 NA 
 
 
Arthaldeus pascuellus 113 4493 A H S 6.727 8.320 0.000 *** loser 6.895 0.339 1.025 0.041 0.9981 loser 
 
Artianus interstitialis 9 10 S H 6.044 8.294 0.172 
 
o<e 6.512 2.357 1.078 0.284 0.7326 
 
 
Asiraca clavicornis 2 2 H 6.529 8.326 0.389 
 
o<e 2.116 5.106 0.324 0.613 NA 
 
 
Athysanus argentarius 11 53 A H 10.206 8.298 0.182 
 
o>e 4.282 2.122 0.420 0.256 0.986 
 
 
Balclutha punctata 3 6 A H 9.340 8.312 0.392 
 
o>e 1.807 4.165 0.193 0.501 NA 
 
 
Batracomorphus allionii 1 1 H 11.968 8.479 0.285 
 
o>e 0.000 7.363 0.000 0.868 NA 
 
 
Chlorita paolii 16 43 A H S 11.979 8.328 0.021 * winner 7.167 1.717 0.598 0.206 0.9167 
 
 
Cicadella viridis 10 32 S 6.182 8.294 0.176 
 
o<e 8.292 2.253 1.341 0.272 0.8805 
 
 
Cicadula persimilis 29 180 A H S 10.512 8.303 0.040 * winner 6.699 1.226 0.637 0.148 0.9505 
 
 
Cicadula quadrinotata 7 138 S 6.833 8.324 0.299 
 
o<e 8.222 2.709 1.203 0.325 0.787 
 
 
Cixius nervosus 1 1 S 10.987 8.187 0.312 
 
o>e 0.000 7.217 0.000 0.881 NA 
 
 
Conomelus anceps 5 16 S H 8.726 8.337 0.437 
 
o>e 8.053 3.200 0.923 0.384 0.4108 
 
 
Conosanus obsoletus 2 19 H 10.957 8.271 0.285 
 
o>e 1.360 5.084 0.124 0.615 NA 
 
 
Cosmotettix caudatus 2 7 S 7.802 8.242 0.486 
 
o<e 7.769 5.025 0.996 0.610 NA 
 
 
Delphacodes venosus 2 16 A S 11.546 8.234 0.237 
 
o>e 7.107 5.128 0.616 0.623 NA 
 
 
Deltocephalus pulicaris 89 3975 A H S 8.485 8.315 0.369 
 
o>e 6.911 0.494 0.814 0.059 0.8088 
 
 
Dicranotropis divergens 22 1128 A 5.882 8.349 0.039 * loser 5.416 1.448 0.921 0.173 0.6142 
 
 
Dicranotropis hamata 12 263 A H S 12.697 8.346 0.020 * winner 2.543 2.020 0.200 0.242 1 
 
 
Dictyophara europaea 5 9 S H 10.116 8.302 0.274 
 
o>e 9.928 3.202 0.981 0.386 NA 
 
 
Diplocolenus bohemani 2 3 A 7.256 8.283 0.450 
 
o<e 1.288 5.132 0.177 0.620 NA 
 
 
Ditropsis flavipes 11 308 A H 8.286 8.339 0.498 
 
o<e 5.524 2.124 0.667 0.255 0.7702 
 
 
Doratura exilis 4 22 A 11.130 8.276 0.204 
 
o>e 3.734 3.567 0.336 0.431 0.9178 
 
 
Doratura homophyla 3 7 S 14.118 8.304 0.089 
 
o>e 9.724 4.197 0.689 0.505 NA 
 
 
Doratura stylata 40 465 A H S 8.466 8.318 0.436 
 
o>e 4.094 0.988 0.484 0.119 1 
 
 
Elymana sulphurella 26 59 A H 7.702 8.290 0.333 
 
o<e 4.624 1.298 0.600 0.157 0.0315 
 
 
Emelyanoviana mollicula 2 8 A 1.626 8.342 0.090 
 
o<e 4.191 5.100 2.578 0.611 NA 
 
 
Empoasca pteridis 3 3 S H 5.171 8.340 0.236 
 
o<e 4.478 4.176 0.866 0.501 NA 
 
 
Errastunus ocellaris 75 1457 A H S 7.358 8.325 0.051 
 
o<e 7.345 0.593 0.998 0.071 0.9072 
 
 
Erythria aureola 1 1 A 7.739 8.407 0.478 
 
o<e 0.000 7.351 0.000 0.874 NA 
 
 
Erzaleus metrius 3 6 S 6.525 8.388 0.337 
 
o<e 5.993 4.168 0.918 0.497 NA 
 
 
Eupelix cuspidata 2 6 H 8.923 8.282 0.433 
 
o>e 2.677 5.033 0.300 0.608 NA 
 
 
Eupteryx aurata 1 1 A 0.000 8.265 0.312 
 
o<e 0.000 7.300 0.000 0.883 NA 
 
 
Eupteryx notata 46 472 A H S 7.018 8.308 0.075 
 
o<e 5.520 0.900 0.787 0.108 0.2413 
 
 
Eupteryx vittata 6 12 A S 5.879 8.351 0.203 
 
o<e 7.228 2.927 1.229 0.350 0.7873 
 
 
Euscelis incisus 120 3535 A H S 8.336 8.320 0.483 
 
o>e 6.819 0.298 0.818 0.036 0.9094 
 
 
Evacanthus interruptus 1 1 A 14.739 8.358 0.182 
 
o>e 0.000 7.243 0.000 0.867 NA 
 
 
Fieberiella sp 1 1 S 16.832 8.380 0.127 
 
o>e 0.000 7.211 0.000 0.861 NA 
 
 
Forcipata citrinella 1 1 A 0.000 8.319 0.309 
 
o<e 0.000 7.312 0.000 0.879 NA 
 
 
Goniagnathus brevis 3 6 A 9.554 8.380 0.377 
 
o>e 3.582 4.189 0.375 0.500 NA 
 
 
Graphocraerus ventralis 9 12 A H S 10.142 8.325 0.221 
 
o>e 4.724 2.381 0.466 0.286 0.9491 
 
 
Hardya tenuis 16 828 A 7.576 8.344 0.340 
 
o<e 5.132 1.732 0.677 0.208 0.1908 
 
 
Hyledelphax elegantula 8 141 A 7.433 8.318 0.370 
 
o<e 5.560 2.474 0.748 0.297 0.3923 
 
 
Jassargus pseudocellaris 3 16 A H 6.043 8.284 0.313 
 
o<e 4.754 4.145 0.787 0.500 NA 
 
 
Javesella dubia 15 116 A H S 8.759 8.337 0.398 
 
o>e 7.065 1.782 0.807 0.214 0.572 
 
 
Javesella forcipata 3 950 A 10.791 8.357 0.270 
 
o>e 4.813 4.143 0.446 0.496 NA 
 
 
Javesella obscurella 15 103 A S 9.034 8.309 0.334 
 
o>e 8.528 1.771 0.944 0.213 0.3704 
 
 
Javesella pellucida 123 3722 A H S 7.826 8.322 0.040 * loser 7.929 0.278 1.013 0.033 0.9999 
 
 
Kelisia guttula 1 26 H 6.286 8.064 0.421 
 
o<e 0.000 7.209 0.000 0.894 NA 
 
 
Kelisia irregulata 1 4 H 11.539 8.328 0.310 
 
o>e 0.000 7.243 0.000 0.870 NA 
 
 
Kosswigianella exigua 7 44 A H S 10.365 8.363 0.222 
 
o>e 3.722 2.723 0.359 0.326 0.9779 
 
 
Laodelphax striatella 34 81 A H S 10.473 8.320 0.027 * winner 8.228 1.096 0.786 0.132 0.7082 
 
 
Lepyronia coleoptrata 6 22 A H 9.534 8.333 0.327 
 
o>e 2.540 2.923 0.266 0.351 0.9896 
 
 
Macrosteles cristatus 21 298 A 4.713 8.311 0.006 ** loser 6.664 1.474 1.414 0.177 0.9694 
 
 
Macrosteles laevis 52 1490 A H S 7.322 8.323 0.113 
 
o<e 7.988 0.819 1.091 0.098 0.9482 
 
 
Macrosteles lividus 1 12 S 4.714 8.316 0.345 
 
o<e 0.000 7.345 0.000 0.883 NA 
 
 
Macrosteles sexnotatus 1 5 S 0.000 8.323 0.307 
 
o<e 0.000 7.264 0.000 0.873 NA 
 
 
Macrosteles viridigriseus 2 6 S 14.557 8.353 0.119 
 
o>e 8.246 5.102 0.566 0.611 NA 
 
 
Megadelphax haglundi 1 2 A 12.567 8.385 0.263 
 
o>e 0.000 7.271 0.000 0.867 NA 
 
 
Megadelphax sordidula 41 1461 A H S 4.084 8.336 0.000 *** loser 4.687 0.969 1.148 0.116 0.9521 loser 
 
Megamelodes quadrimaculatus 1 13 S 0.000 8.291 0.307 
 
o<e 0.000 7.277 0.000 0.878 NA 
 
 
Megamelus notula 2 8 S 0.000 8.307 0.093 
 
o<e 0.000 5.157 0.000 0.621 NA 
 
 
Megophthalmus scanicus 27 85 A H S 5.761 8.316 0.021 * loser 6.162 1.258 1.070 0.151 0.8349 
 
 
Mocydia crocea 11 36 A H 9.834 8.330 0.233 
 
o>e 8.038 2.122 0.817 0.255 0.5438 
 
 
Mocydiopsis longicauda 2 57 H 7.588 8.277 0.470 
 
o<e 0.990 5.108 0.130 0.617 NA 
 
 
Muellerianella brevipennis 7 740 A S 6.912 8.392 0.303 
 
o<e 5.573 2.737 0.806 0.326 0.4705 
 
 
Muellerianella extrusa 1 1 H 11.539 8.395 0.307 
 
o>e 0.000 7.282 0.000 0.867 NA 
 
 
Muellerianella fairmairei 5 208 S 1.955 8.313 0.016 * loser 5.525 3.223 2.826 0.388 0.9689 
 
 
Neophilaenus albipennis 1 2 H 7.753 8.328 0.481 
 
o<e 0.000 7.201 0.000 0.865 NA 
 
 
Neophilaenus campestris 9 22 S H 8.393 8.323 0.472 
 
o>e 7.621 2.374 0.908 0.285 0.4276 
 
 
Neophilaenus infumatus 3 25 H 7.051 8.356 0.403 
 
o<e 0.847 4.191 0.120 0.502 NA 
 
 
Neophilaenus lineatus 5 6 A H 6.946 8.352 0.343 
 
o<e 6.097 3.199 0.878 0.383 0.5505 
 
 
Paraliburnia adela 2 3 S 4.551 8.291 0.242 
 
o<e 7.769 5.113 1.707 0.617 NA 
 
 
Philaenus spumarius 50 202 A H S 6.831 8.335 0.036 * loser 5.800 0.843 0.849 0.101 0.4269 
 
 
Planaphrodes trifasciata 2 3 A H 8.311 8.350 0.479 
 
o<e 0.976 5.118 0.117 0.613 NA 
 
 
Platymetopius sp 1 1 H 9.120 8.211 0.447 
 
o>e 0.000 7.206 0.000 0.878 NA 
 
 
Psammotettix alienus 65 422 A H S 7.561 8.317 0.138 
 
o<e 7.721 0.682 1.021 0.082 0.9071 
 
 
Psammotettix cephalotes 5 138 A 8.901 8.341 0.414 
 
o>e 3.027 3.229 0.340 0.387 0.951 
 
 
Psammotettix confinis 31 159 A H S 12.725 8.310 0.000 *** winner 12.400 1.173 0.974 0.141 0.2803 winner 
 
Psammotettix helvolus 44 1029 A H S 9.159 8.307 0.176 
 
o>e 7.357 0.921 0.803 0.111 0.707 
 
 
Psammotettix kolosvarensis 1 10 S 16.105 8.393 0.159 
 
o>e 0.000 7.243 0.000 0.863 NA 
 
 
Rhopalopyx adumbrata 1 8 A 8.789 8.339 0.474 
 
o>e 0.000 7.236 0.000 0.868 NA 
 
 
Rhopalopyx preyssleri 1 6 H 11.539 8.355 0.307 
 
o>e 0.000 7.298 0.000 0.873 NA 
 
 
Rhopalopyx vitripennis 2 10 H 9.623 8.291 0.379 
 
o>e 2.645 5.126 0.275 0.618 NA 
 
 
Ribautodelphax albostriata 63 642 A H S 5.690 8.326 0.000 *** loser 5.532 0.700 0.972 0.084 0.8117 loser 
 
Ribautodelphax angulosa 6 30 A H 7.102 8.302 0.355 
 
o<e 4.812 2.902 0.678 0.350 0.3288 
 
 
Ribautodelphax collina 1 4 H 11.968 8.284 0.278 
 
o>e 0.000 7.175 0.000 0.866 NA 
 
 
Ribautodelphax imitans 7 28 S H 8.937 8.336 0.394 
 
o>e 6.002 2.681 0.672 0.322 0.7022 
 
 
Ribautodelphax pungens 6 34 A H 9.573 8.324 0.321 
 
o>e 1.789 2.929 0.187 0.352 0.9981 
 
 
Stenocranus minutus 7 33 H 10.420 8.329 0.221 
 
o>e 3.600 2.714 0.346 0.326 0.9815 
 
 
Stictocoris picturatus 1 1 H 6.913 8.361 0.444 
 
o<e 0.000 7.294 0.000 0.872 NA 
 
 
Stiroma bicarinata 1 11 A 10.727 8.340 0.353 
 
o>e 0.000 7.247 0.000 0.869 NA 
 
 
Streptanus aemulans 27 383 A H S 8.843 8.316 0.336 
 
o>e 9.280 1.280 1.049 0.154 0.1841 
 
 
Streptanus confinis 1 1 A 8.789 8.300 0.468 
 
o>e 0.000 7.284 0.000 0.878 NA 
 
 
Streptanus sordidus 18 195 S H 8.535 8.349 0.444 
 
o>e 6.760 1.604 0.792 0.192 0.6144 
 
 
Stroggylocephalus agrestis 1 1 S 0.000 8.261 0.310 
 
o<e 0.000 7.290 0.000 0.882 NA 
 
 
Tettigometra atra 1 1 A 4.694 8.471 0.328 
 
o<e 0.000 7.374 0.000 0.871 NA 
 
 
Trigonocranus emmeae 2 2 A H 4.918 8.314 0.272 
 
o<e 6.954 5.102 1.414 0.614 NA 
 
 
Turrutus socialis 20 1259 A H S 6.606 8.342 0.125 
 
o<e 5.256 1.507 0.796 0.181 0.3816 
 
 
Utecha trivia 1 5 A 4.694 8.203 0.336 
 
o<e 0.000 7.172 0.000 0.874 NA 
 
 
Verdanus abdominalis 6 50 A H 8.643 8.343 0.442 
 
o>e 4.657 2.953 0.539 0.354 0.8244 
 
 
Xanthodelphax straminea 6 99 A H S 5.616 8.312 0.177 
 
o<e 8.335 2.890 1.484 0.348 0.8751 
  Zyginidia scutellaris 36 121 A H S 6.687 8.302 0.059  o<e 6.920 1.055 1.035 0.127 0.8313  
Table S 3.3: Number of plant- and leafhopper ‘loser’ and ‘winner’ species of intensive land use, corresponding to the niche 
analysis in the main paper (see Table 3.1 for detailed description and Fig. 3.2). The difference here is the exclusion of 
species with a lower site-occurrence than 5 (upper part of the table) and exclusion of species with lower total abundances 
than 10 (lower part of the table).  
  Losers   Winners   Neutrals   
  
µi,obs = 0 
µi,obs < µi,exp 
(p<.05)   
µi,obs > µi,exp 
(p<.05)   µi,obs < µi,exp µi,obs > µi,exp   
Number of site-occurrences > 4 (62 species left) 		 		 		 		
LUI 0 28 (45.2%)  7 (11.3%)  19 (30.7%) 8 (12.9%) 	Fertilization 12 (19.4%) 17 (27.4%)  6 (9.7%)  31 (50 %) 8 (12.9%)  
Mowing 2 (3.2%) 28 (45.2%)  10 (16.1%)  13 (21%) 11 (17.7%) 	Grazing 0 11 (17.7%)   6 (9.7%)   21 (33.9%) 24 (38.7%)   
Total Abundance > 10 (73 species left)             
LUI 0 34 (46.6%)  7 (9.6%)  25 (34.3%) 7 (9.6%) 	Fertilization 23 (31.5%) 17 (23.3%)  6 (8.3%)  42 (57.5%) 8 (9.6%)  
Mowing 8 (9.6%) 31 (42.5%)  10 (13.7%)  22 (30.1%) 10 (13.7%) 	Grazing 1 (1.4%) 11 (15.1%)   6 (8.3%)   26 (35.6%) 30 (41.1%)   
 
Table S 3.4: Effects of land-use intensity on β-diversity of each site (mean of the five plots within each site). We used linear 
modelling testing the effects of compound land-use intensity (LUI), fertilization intensity (Fert = kg N × ha−1 × year−1), 
mowing intensity (Mow = Cuts × year−1) and grazing intensity (Graz = livestock units × grazing days × ha−1 × year−1), the 
effect of the region and the interaction (*) of intensity and region on βSR, βSHA and βSIM. For the single management types 
models additionally ran without unfertilized (OnlyFert), unmown (OnlyMow) and ungrazed (OnlyGraz) sites, to prevent 
potentially strong effects of the numerous sites with this feature. 
		 		     Response =     
	 	
 βSR    βSH    βSIM  
 





LUI 1,134 6.445 *   0.118     1.779   





 LUI * Region 2,134 2.187   6.245 **  2.46 .
Fert 1,134 3.613 .   0.228     1.815   





 Fert * Region 2,134 2.652 .  7.202 **  3.922 *
Only Fert 1,43 <0.001     0.374     0.473   





Region * OnlyFert 2,43 0.989    0.473    1.942   
Mow 1,134 2.225     0.61     1.83   





 Mow * Region 2,134 3.361 *  5.992 **  2.649 .
Only Mow 1,86 0.093     1.891     3.081 . 





Region * OnlyMow 2,86 3.193 *  0.85    0.705   
Graz 1,134 0.299     0.843     1.001   





 Graz * Region 2,134 0.296   2.695 .  2.916 .
Only Graz 1,92 0.46     0.843     0.002   





Region * OnlyGraz 2,92 0.189   2.695 .  0.135   
. P < 0.1, * P < 0.05, **P < 0.01, empty P ≥ 0.1 
  
 Figure S 3.2: Land-use intensity effects on mean Auchenorrhyncha β of each site (mean of the five plot samples). Impacts of 
compound LUI, fertilization intensity (kg N × ha-1 × year-1), mowing intensity (Cuts × year-1) and grazing intensity 
(livestock units × grazing days × ha-1 × year-1) on (a) βSR (differences in mean species richness), (b) βSHA (differences in 
effective Shannon diversity) and (c) βSIM (differences in inverse Simpson diversity). 
Mean βSHA-diversity (based on effective Shannon diversity) was not significantly affected by higher 
LUI (Fig. S 3.2b, Table S 3.4), but we found a significant interaction of the region and LUI. Increasing 
LUI had no effect on βSHA in region ALB (F1,46 = 1.9, P = 0.171), decreased βSHA in region HAI (F1,47 = 
8.9, P = 0.005) and had no effect in region SCH (F1,41 = 0.3, P = 0.304). Increasing fertilization, 
mowing or grazing intensity did not affect βSHA (Table S 3.4). We found significant interactions of 
fertilization or mowing intensity with the study regions. Increasing fertilization intensity increased 
mean βSHA in region ALB (F1,46 = 5.4, P = 0.025), decreased mean βSHA in HAI (F1,47 = 9.9, P = 0.003) 
and had no effect in SCH (F1,41 = 0.1, P = 0.72). In region ALB increasing mowing intensity increased 
mean βSHA (F1,46 = 6.1, P = 0.017), decreased βSHA in HAI (F1,47 = 5.5, P = 0.023) and had no effect in 
SCH (F1,41 = 1, P = 0.332). 
Increasing LUI or intensity of any individual land-use component did not affect mean βSIM-diversity 
of the sites (Fig. S 3.2c, Table S 3.4), but we found significant interaction of fertilization intensity and 
regions. Higher fertilization intensity had no effects in ALB (F1,46 = 3.7, P = 0.061), negative effects in 
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Table S 3.5: Effects of LUI, fertilization- (Fert), mowing- (Mow) and grazing intensity (Graz) on species turnover between 
the five randomly chosen plots per site. Data were analysed by linear modelling, and analysed in single models, when there 
was an interaction of land use with region 
Turnover   		 Interaction with region   		
  df F   Slope   df F   Slope 
LUI 1,40 0.45   0.001 LUI ALB 1,48 5.975 * 0.066 
Region 2,140 4.658 * 
 
LUI HAI 1,49 3.187 
 
-0.037 
LUI * Region 2,140 4.786 ** 
 
LUI SCH 1,43 0.27  0.022 
Fert 1,40 0.759   -0.0005           
Region 2,140 0.587 
       Fert * Region 2,140 1.123        
Mow 1,40 1.796   
 
LUI ALB 1,48 7.215 * 0.042 
Region 2,140 4.685 * 
 
LUI HAI 1,49 2.49 
 
-0.025 
Mow * Region 2,140 4.528 * 
 
LUI SCH 1,43 0.346  0.014 
Graz 1,40 0.236               
Region 2,140 0.597 
       Graz * Region 2,140 2.517 .       
. P < 0.1, * P < 0.05, **P < 0.01, empty P ≥ 0.1 
SUPPLEMENTARY MATERIAL FOR CHAPTER II 
Table S 4.1: Prediction of grasshopper feeding preferences. We provided three differently fertilized Dactylis glomerata 
leaves (N, NPK, control) for 24 hours to our nymph and adult grasshoppers of different species (nymphs: Gomphocerinae; 
adults: 30 P. parallelus, 29 C. dorsatus, 29 C. biguttulus) and sexes (nymphs: 21 females, 14 males, 15 unknown; adults: 
44 f, 44 m). We modelled overall grasshoppers, including nymphs and adults, with ingested food (mg dry weight) in 
response to the fertilization treatment of the grasses, grasshopper age, species and sex. We allowed for interaction of 
fertilization treatment and age or species. We implemented individual models within nymphs, within adults and within the 
single species (only adults). Preference was analysed using linear mixed effects modelling with post-hoc tests for actual 
preferences (see Table S 4.2). Degrees of freedom, the estimate of variance of the numerator (NumDF) and the 
denominator (DenDF) is based on, are shown. 
  NumDF DenDF F P 
Overall         
Treatment 2 266 21.681 <0.001 
Age 1 132 0.746 0.389 
Species 3 132 0.101 0.904 
Sex 1 132 22.706 <0.001 
Treatment:age 2 266 23.861 <0.001 
Treatment:species 6 266 5.260 <0.001 
Nymphs         
Treatment 2 142 20.905 <0.001 
Species 3 142 2.394 0.095 
Sex 1 142 3.206 0.076 
Origin 1 142 0.277 0.599 
Adults         
Treatment 2 174 6.216 0.002 
Species 2 84 0.641 0.529 
Sex 1 84 21.721 <0.001 
P. parallelus         
Treatment 2 58 14.650 <0.001 
Sex 1 28 2.081 0.160 
C. dorsatus         
Treatment 2 56 5.774 0.005 
Sex 1 27 15.372 0.001 
C. biguttulus         
Treatment 2 56 7.170 0.002 




Table S 4.2: Feeding preference of grasshoppers. We analysed the feeding preference of grasshoppers towards Dactylis 
glomerata leaves of different fertilization treatments (N, NPK, control) by Tukey’s all-pair comparison. We examined 
preference (ingested food in mg dry weight) globally (all grasshoppers; overall), within nymphs, within adults and within 
the single species (only adults). 
  z value P 
Overall     
N – Control 5.276 <0.001 
NPK – Control 3.783 <0.001 
NPK – N -1.493 0.294 
Nymphs     
N – Control 6.301 <0.001 
NPK – Control 1.893 0.141 
NPK – N -4.408 <0.001 
Adults     
N – Control 2.084 0.093 
NPK – Control 3.505 0.001 
NPK – N 1.421 0.330 
P. parallelus     
N – Control -4.274 <0.001 
NPK – Control 0.739 0.740 
NPK – N 5.013 <0.001 
C. dorsatus     
N – Control 2.259 0.062 
NPK – Control 3.328 0.002 
NPK – N 1.068 0.534 
C. biguttulus     
N – Control 3.785 <0.001 
NPK – Control 2.006 0.111 
NPK – N -1.779 0.177 
 
  
Table S 4.3: Grasshopper and plant performance and food/nutrient utilization. Grasshoppers were fed for eleven days 
with unfertilized control-grass, with manure-fertilized grass, with N or NPK-fertilized grass (Dactylis glomerata). We 
show the effects of fertilization treatment, sex, duration of the experiment (some individuals died before end), and/or day 
of experiment on the grasshoppers’ consumption index, approximate digestibility (A.D.) of body mass, N concentration, C 
concentration and C/N ratio in body mass and faeces, A.D. of N and C. For the grass plants we show the effects of 
fertilization treatment and the day of fertilization (= eff_day; first sampling before 1st fertilization, 2nd 2 weeks after 1st 
fertilization and 3rd 2 weeks after 2nd fertilization) on foliar N concentration; and effects of fertilization treatment and 
sampling date on plant height and specific leaf mass (mg/mm2). For the mixed models degrees of freedom, the estimate of 
variance of the numerator (NumDF) and the denominator (DenDF) is based on, are shown. 
Grasshoppers           
Response Predictors Df   F P 







  Predictors NumDF DenDF F P 
A.D. (body mass) Treatment 3 105.000 11.420 <0.001 
  Sex 2 105.000 5.295 0.006 
%N Treatment 3 72.126 19.500 <0.001 
  Sex 2 72.018 1.741 0.183 
%C Treatment 3 73.000 29.967 <0.001 
  Sex 2 73.000 1.740 0.183 
C/N Treatment 3 72.173 3.672 0.016 
  Sex 2 72.026 2.365 0.101 
%N faeces Treatment 3 55.080 2.923 0.042 
  Sex 2 55.146 0.321 0.727 
%C faeces Treatment 3 56.000 9.847 <0.001 
  Sex 2 56.000 0.134 0.875 
C/N faeces Treatment 3 55.133 2.930 0.042 
  Sex 2 55.239 0.259 0.773 
A.D. (N) Treatment 3 55.128 3.296 0.027 
  Sex 2 55.229 0.057 0.945 
A.D. (C) Treatment 3 56.000 4.762 0.005 
  Sex 2 56.000 0.260 0.772 
Plants 
       Predictors Df   F P 
%N in plants Treatment 3   1.127 0.346 
  eff_day 1   2.326 0.133 
Plant height Treatment 3 
 
11.714 <0.001 
  Date 2  469.237 <0.001 
Specific leaf mass Treatment 3 
 
4.094 0.016 
  Date 1  11.107 0.003 
Table S 4.4: Performance and food utilization of grasshoppers. We analysed above-mentioned (Table S 4.3) response 
variables (and survival) by Tukey’s all-pair comparisons, for significant treatment effects. Sex is divided into three groups: 
males, females and indeterminate sex (indet.). 
Survival z value P 
Manure - Control  -0.003 0.998 
N - Control  -0.619 0.912 
NPK - Control  -0.323 0.936 
N - Manure  0.002 0.998 
NPK - Manure  0.003 0.998 
NPK - N  0.315 0.939 
A.D. (body mass) t value P 
Manure - Control  -2.071 0.163 
N - Control  1.722 0.312 
NPK - Control  -3.589 0.002 
N - Manure  3.881 < 0.001 
NPK - Manure  -1.530 0.419 
NPK - N  -5.539 < 0.001 
Assimilation     
Female - indet.  -3.247 0.003 
Male  - indet.  -2.705 0.017 
Male  - female  0.842 0.666 
   
%N     
Manure - Control  -0.287 0.992 
N - Control  2.645 0.040 
NPK - Control  5.994 <0.001 
N - Manure  3.038 0.013 
NPK - Manure  6.825 <0.001 
NPK - N  2.429 0.071 
%C     
Manure - Control  -2.096 0.152 
N - Control  -1.280 0.572 
NPK - Control  5.676 <0.001 
N - Manure  0.464 0.967 
NPK - Manure  8.673 <0.001 
NPK - N  6.466 <0.001 
C/N     
Manure - Control  -1.137 0.664 
N - Control  -3.278 0.005 
NPK - Control  -1.650 0.348 
N - Manure  -2.459 0.066 
NPK - Manure  -0.524 0.953 
NPK - N  2.140 0.139 
%N faeces     
Manure - Control  -0.622 0.924 
N - Control  2.132 0.141 
NPK - Control  -0.131 0.999 
N - Manure  2.880 0.020 
NPK - Manure  0.550 0.946 
NPK - N  -2.428 0.071 
%C faeces     
Manure - Control  2.371 0.082 
N - Control  4.866 <0.001 
NPK - Control  4.271 <0.001 
N - Manure  3.116 0.010 
NPK - Manure  2.190 0.125 
NPK - N  -1.350 0.528 
C/N faeces     
Manure - Control  1.672 0.336 
N - Control  -1.120 0.675 
NPK - Control  1.147 0.658 
N - Manure  -2.729 0.032 
NPK - Manure  -0.576 0.939 
NPK - N  2.258 0.107 
A.D. (N)     
Manure - Control  -2.328 0.091 
N - Control  -0.813 0.847 
NPK - Control  -2.885 0.020 
N - Manure  1.223 0.610 
NPK - Manure  -0.654 0.913 
NPK - N  -1.746 0.297 
A.D. (C)     
Manure - Control  -2.084 0.156 
N - Control  0.638 0.919 
NPK - Control  -2.707 0.034 
N - Manure  2.547 0.052 
NPK - Manure  -0.744 0.878 
NPK - N  -3.143 0.009 
Plant height     
Manure - Control  1.381 0.506 
N - Control  4.056 <0.001 
NPK - Control  5.723 <0.001 
N - Manure  1.345 0.528 
NPK - Manure  2.666 0.040 
NPK - N  2.063 0.165 
   
Specific leaf mass     
Manure - Control  0.297 0.991 
N - Control  2.927 0.033 
NPK - Control  2.199 0.149 
N - Manure  2.631 0.063 
NPK - Manure  1.902 0.251 
NPK - N  -0.729 0.885 
 
